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1.0 SCOPt

1.1 Identification. This specification establishes the requirements for the
Weather Message Switching Center Replacement (WMSCR). The WMSCR is part of
the Federal Aviation Administration’s (FAA) National Airspace System (NAS).
The WMSCR has been promulgated by NAS-DD-1000, NAS-SS-100000; Volume IT, and
FAA Order 7032.3.

1.2 Purpose. The WMSCR’s primary purpose is to collect and process weather
data for distribution to users within the NAS. In addition, the WMSCR wil]
collect Notices to Airmen (NOTAM) from the FSS environment for processing by
the Consolidated NOTAM System Processor (CNSP) and will store and distribute
the processed NOTAMs receijved from the CNSP. It wil] collect, process, and
distribute weather data, along with storing and distributing NOTAMs, for users
of aviation weather products. The WMSCR will replace the current Weather
Message Switching Center (WMSC) system in Kansas City, Missouri. It will
support all functions related to weather processing presently performed by the
WMSC, plus storage and distribution of NOTAMs. In addition, it will have a
graphic data distribution capability. The WMSCR will consist of two identical
nodes located at the National Aviation Weather Processing Facility (NAWPF)
sites in Salt Lake City, Utah and in Atlanta, Georgia; that will provide
geographical redundancy and increase operational availability. Each WMSCR
node will normally serve approximately half the system. If one node fails,
the surviving node will assume complete system operation.

The WMSCR will be capable of continuous, 24-hours/day, 7 days per week
operation. It is planned to become operational in 1990, and the system
lifetime is anticipated to be at least 20 years. The WMSCR 1S expected to
reduce maintenance and operational costs through the use of up-to-date
technology, and to reduce communication costs through the use of the National
Airspace Data Interchange Network (NADIN) packet switch network (PSN).

Figure 1 is a system interconnection diagram showing the principal external
interfaces to the WMSCR.

Each WMSCR node will have dedicated data communication links with:
(1)  The other WMSCR node.
(2) A National Weather Service Telecommunications Gateway (NWSTG).
(3)  The collocated Aviation Weather Processor (AWP) .
(4)  Coded Time Source (CTS).
(5)  The WMSCR will cbmmunicate through NADIN PSN with:

(a)  Real Time Weather Processors (RWP) .

(b)  Automated Weather Observation System (AWOS) Data Acquisition
System (ADAS).

(c) Leased Service A Systems (SAS).
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(d) Asynchronous PAD users.
(e) Meteorologists Weather Processors (MWP).

(f) The U.S. Department of Defense (DOD) via Carswell Air Force Base
(KAWN) .

(g) The National Severe Storms Forecast Center (NSSFC).
(h) ~ The NADIN 1A Message Switch subscribers.
(i)  Weather Communication Processors (WCP).
k(J) - The Consolidated Notam System Processor (CNSP).
(k) Maintenance'Processor Subéystem‘(MPS).
| (1)  Traffic Management Processor (TMP).

(m)  Commercial Vendor Users.

A repertoire of network user services has been established to provide a
uniform set of procedures that will serve all current and potential NADIN
packet network users. The principal flow of weather data is from the NWSTG
through WMSCR, to the AWP, and packet network users. The principal message
users of WMSCR are the Aeronautical Fixed Telecommunications Network (AFTN)
and the 9020 replacement (ATC) computer. In addition, the flow of NOTAM data
will be principally from the Flight Service Station (FSS) environment through
the AWP to the CNSP via WMSCR and from CNSP to WMSCR for storage and
distribution.

1.3 Introduction. This document provides functional, performance,
development, test, and quality assurance requirements for the WMSCR and is
arranged per DOD-STD-2167, DI-ECRS-8XXI, as follows:

Section 1 includes the identification of this document, purpose of the WMSCR,
and introduction to this document.

Section 2 1ists other documents applicable to WMSCR requirements to the extent
described in this specification.

Section 3 contains functional, performance, interface, system characteristics,
processing resources, quality factors, logistics, and precedence requirements.
Among the quality factors are reliability, maintainability, availability, and
quality assurance. The five major functional areas of the WMSCR are
identified as:

(a) Communications.
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(b)  Processing.

(c) Storage and retrieval.
(d) System control.

(e) Development and testing.

This functional breakdown is not intended to imply a specific design for the
WMSCR system. Further, any references to programs or data bases are to be
considered conceptual and are not intended to constrain the ultimate design of
the WMSCR system. Design will be the responsibility of the contractor. The
communications function is organized into subfunctions, each of which
corresponds to the International Standards Organization (ISO) seven-layer
model for Open System Interconnection (0SI) per ISO/0SI 7498. Most
connections are provided by the NADIN PSN interface. A1l information about
the communications function that is specific to the WMSCR, such as description
of the interfaces between layers of the WMSCR and WMSCR design guidelines, are
included in the Interface Requirements Document (IRD) for that specific
interface.

Section 4 lists WMSCR test requirements and presents a qualification
cross-reference table to show how each requirement in Section 3 will be
verified.

Section 5 covers preparation for delivery requirements, including packing and
shipment considerations.

Section 6 contains acronym explanations and a glossary of WMSCR-related
terms.

The Interface Requirements Documents for the various WMSCR external interfaces
are found in separate documents as listed in 2.2.3. Each layer in the IS0/0SI
model has an implied (or virtual) relationship with the same layer of the
connected system. This relationship is called the peer-to-peer protocol. The
information describing this protocol forms the content of the IRDs. This
protocol is symmetrical and is equally valid for either system. The IRDs also
describe optional user facilities supported for the establishment of permanent
and switched virtual connections, network flow control, and delivery
confirmation.
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2.0 APPLICABLE DOCUMENTS

2.1 General. The documents listed below form a part of thié Specification
and are applicable to the extent described in this document. :

2.2 Government Documents. Only versions of the following Government

documents, of the issue in effect on the date of the invitation for bids or
request for proposals, apply to this specification.

2.2.1 Specifications.
2.2.1.1 Federal specifications.

FAA-G-2100 Electronics Equipment, General Requirements
FAA-E-2770 NADIN PSN Functional Specifications
FAA-E-2683 Specification for the Flight Service Automation System

2.2.1.2 Military specifications.

MIL-E-17555 Preparation for Delivery of Electronic and Electronic
Equipment and Associated Repair Parts

2.2.2 Standards.

2.2.2.1 Eederal standards.
FAA-STD-013 Quality Control Program Requirements

FAA-STD-018 Computer Software Quality Program Requirements ¢

FAA-STD-020 Transient Protection, Grounding, Bonding, and Shielding for
Equipment

FAA-STD-021 Configuratiqn Management

FAA-STD-028 Contract Training Program

FCC Rules and Regulations, Part 15, Subpart J

FIPS PUB 71 Advanced Data Communication Control Procedures (ADCCP)
FIPS PUB 78 Guideline for Implementing ADCCP

OSHA-CFR-29 CFR 1910 OSHA Safety and Health Standards
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2 Military standards.

DOD-STD-2167
MIL-STD-785

MIL-STD-454

MIL-STD-1472

MIL-STD-415

MIL-STD-889
MIL-STD-1250

MIL-STD-810

MIL-STD-129
MIL-STD-461

MIL-STD-462

her 1i

FAA Order

7032.3

NAS-DD-1000

NAS-SS-1000

FAA 1600.54

FAA 6000.30

FAA 7110.80

Defense System Software Development

Reliability Program for System and
Equipment Development and Production

General Requirements for Electronic
Equipment

Human Engineering Design Criteria for Military
Systems, Equipment, and Facilities

Design Criteria for Electronic
Systems and Associated Equipment

Dissimilar Metals

Corrosion Protection and Deterioration Control in
Electronic Components and Assemblies

Environmental Test Methods and Engineering Guidelines,
Engineering Micro Reproduction Systems

Marking for Shipment and Storage

Electromagnetic Emission and Susceptibility
Requirements

Measurements of Electromagnetic Interface
Characteristics

Air Traffic Service Operational Requirements
for the Weather Message Switching Center Replacement
(WMSCR)

National Airspace System Level 1 Design Document
NAS System Specification, Volume II, Functional and
Performance Requirements for the National Airspace
System, Air Traffic Control Element

Security of FAA Automatic Data Processing Systems and
Facilities

Airway Facilities Service Policy Decisions for the
Maintenance Program of the 1980s

Data Communications
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MIL -HDBK- XXX

NAS- IR-43020001
NAS - IR-90022507
NAS- IR- 25042507
NAS- IR-25072511
NAS - IR-94022507
NAS - IR-94032507
NAS- IR-25072401
NAS- IR-51030002

NAS-IR-25072503
NAS-IR-25082507
NAS-1R-94012507
NAS-IR-25072505
NAS-IR-92020000
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Corrosion and Corrosive Protection of Metals

Electronic Reliability Design Hand-book,
prepublication by RADC Co.

NADIN/X.25 Packet Mode User’s IRD
WMSCR/NWSTG IRD

WMSCR/AWP IRD

WMSCR/RWP IRD

WMSCR/Packet Network User IRD
wMSCR/Asynchronous PAD User IRD
WMSCR/TMP IRD

Maintenance Processor Subsystem To Autdmation
Subsystems IRD.

WMSCR/WCP IRD
WMSCR/ADAS IRD
wMSCR/MessagelSwitch Netwdrk User IRD
WMSCR/CNSP IRD
CTS Users IRD

2.3 Non-Government documéntis. Only versions of the following non-Government

documents, of the issue in effect on the date of the invitation for bids or
request for proposals, unless otherwise noted, apply to this specification.

2.3.1 Standards.

ANSI X3.66

ANSI/IPC-A-610

CCITT X.224

CCITT X.25

’American National Standard for Advanced Data

Communications Control Procedure (ADCCP)

American National Standards Institute/Institute of
Printed Circuits Quality Standard A-610

Transport Protocol Specification for 0SI
1984 Interface between Data Terminal Equipment (DTE)

for Terminals Operating in Packet Mode on Public Data
Networks
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IEEE 200-75 Reference Designations for Electrical and Electronic

Parts and Equipment
. IS0/0ST 7498 International Standards Organization Standard for Open

System Interface

EIA-RS-232 Interface between data terminal equipment and data
communications equipment employing serial binary data
interchange

EIA-RS-422 Electrical characteristics of balanced voltage digital

interface circuits

EIA-STD-449 General-purpose, 37-position and 9-position interface
for data terminal equipment and data circuit-
terminating equipment employing serial binary data

interchange
2.3.2 Publications.
ICAO Annex 10 AReronautical Telecommunications Vol. 1
ICAO Annex 10 Aeronautical Telecommunications Vol. 2
WMO 306 World Meteorological Organization, Manual on Codes
WMO 386 World Meteorological Organization, Manual on

Telecommunications

FCM-S2 Standard Formats for Weather Data Exchange Among
‘ Automated Weather Information Systems

FCM-S3 Standard Telecommunication Procedures for Weather Data
Exchange on the Interdepartmental Meteorological Data
Exchange System

NEC-NFPA-70 National Electric Code (NEC)
2.4 Precedence of documents. When the requirements of the contract schedule,

this document, or subsidiary applicable documents are in conflict, the
contract schedule shall have precedence. This document shall have precedence
over subsidiary applicable documents in the event of conflict between this
document and any subsidiary applicable documents.

2.5 Sources of documents. The following is a list of places from which

documents may be obtained.
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2.5.1 Sources of FAA documents. Copies of FAA specifications, standards, and

publications may be obtained from the Contracting Officer, Federal Aviation
Administration, 800 Independence Avenue, S.W., Washington, DC 20591. Requests
should clearly identify the desired material by number and date, and state the
intended use of the material.

2.5.2 Military and federal documents. Single copies of unclassified military
and Federal specifications, standards, and publications may be obtained by
writing the Naval Publications and Forms Center, 5801 Tabor Avenue,
Philadelphia, PA 19120; or calling (215) 697-3321, Monday through Friday,

8:00 a.m. to 4:30 p.m. E.S.T. Department of Defense (DOD) documents may be
obtained from Department of Defense, Washington, D.C. 20301.

2.5.3 CCITT documents. Copies of Consultative Committee on International
Telegraphy and Telephony (CCITT) standards may be obtained from the
International Telecommunications Union, Place des Nations, CH-1211,

Geneva 20, Switzerland.

2.5.4 ANSI documents. Copies of ANSI standards may be obtained from the
American National Standards Institute, 1430 Broadway, New York, NY 10018.

2.5.5 EIA documents. Copies of EIA standards may be obtained from the
Electronic Industries Association, 2001 "I" Street, N.W., Washington, DC
20006.

2.5.6 NFPA documents. Copies of NFPA codes may be obtained from the National
Fire Protection Association (NFPA), Batterymarch Park, Quincy, MA 02269.

2.5.7 IS0 documents. Copies of ISO standards may be obtained by writing the
International Organization for Standardization, 1 Rue de Varemb,
CH-1211 Geneva, Switzerland, or from ANSI (see address above).
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3.0 REQUIREMENTS

3.1 System definitign.

3.1.1 Missions. The WMSCR will serve as a collector and distributor of
weather and NOTAM data within the NAS. It also will serve as the gateway for
passing weather data between the FAA and the NWSTG of the National Weather
Service.

3.1.2 Threat. The principal threats to WMSCR are environmental disaster,
electrical grid failure, and unauthorized access. The threat of unauthorized
system access shall be minimized by built-in security provisions. The
operating system shall ensure its own security and integrity and that of other
software components. Access to the system shall be limited to authorized
users. Security measures shall be consistent with FAA Order 1600.54, Security
of FAA Automatic Data Processing Systems and Facilities.

3.1.3 System modes and states. The WMSCR system shall be capable of
operating in the system modes and nodal states described in 3.1.4.4.1.
3.1.4 m_function n m_performance requirements. The WMSCR shall

provide capabilities in five functional areas:
(a) Communications.
(b) Processing.
(¢c) Storage and retrieval.
(d) Control.
(e) Development and testing.

Figure 2 is a functional flow diagram for a single WMSCR node and shows the
relationships among all major functions except development and testing.

4.1, Communications function.
.1.4.2, Processing function.
.1.4.3, Storage and retrieval

f Section 3.1.4.4, Control

Figure 3 shows the organization of Section 3.
Figure 4 shows the organization of Section 3
Figure 6 shows the organization of Section 3
function. Figure 8 shows the organization o
function.

1.
1.
1.

3.1.4.1 mmynications functign. The communications function shall provide
for the acquisition and dissemination of weather and NOTAM information over
the interfacing communications network and dedicated circuits. The
communications function shall control all communications activities required
to achieve coennectivity between WMSCR processing function and subscribers and
shall permit the exchange of information with users. References to X.25
High-Level LAPB are to be interpreted and implemented in accordance with
CCITT X.25, 1984. References to ANSI X3.66 (ADCCP) are to be interpreted per
FIPS PUB 71 and implemented per FIPS PUB 78.

10
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v
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-Automatic System Control -Operator Control

Figure 2. The WMSCR Node Functional Flow Diagram
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[ -1 NetConfig Data Base (NCDB)
— .2 Communications Data Storage
.1 Control Function interface
—— .3 Communications Function —-I
Interface w/Other WMSCR .2 Processing Function Interface
Functions
at — .1 WMSCRAWMSCR Interface
314
Communications —
Function
unct — .2 WMSCR/MNadin PSN Interface
—— .3 WMSCR/NWSTG Interface
F— 4 WMSCR/AWP interface
—— S WMSCRICNSP Interface
—— .6 WMSCR/RWP Interface
~—— 4 WMSCR External Interfaces .1 WMSCR/PNU Interface

— 8 WMSCR/APAD User Interface

.9 WMSCR/MPS Interface

F—= .10 WMSCR/ADAS Interface

—— .11 WMSCR/MSNU Interface

—— .12 WMSCRWCP Interface

—~—— .13 WMSCR/TMP Interface

——— 14 WMSCR/ACTS Interface

Figure 3. Organization of Section 3.1.4.1, Communications Function
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3.1.4.1.1 Network Configuration Data Base (NCDB). The WMSCR shall have an
NCDB that contains all information about the WMSCR communications environment
and contains information needed to control the operation of the communication
function. Conceptually, the NCDB shall contain information about the physical
network (physical interfaces) and the logical network (virtual circuits,
procedures, etc.). The NCDB shall contain, as a minimum, the following
information for each interface:

(a) Interface identification information.
(b)  Physical characteristics of the interface.

(c) The logical characteristics of the 1nterfacé,‘inc1uding all
information necessary to establish connectivity to WMSCR users.

(d) Operational status of each interface.

(e) Statistical information about communication activity on the
interface (refer to 3.1.4.4.1.5, System Statistics).

(f) System resources associated with each interface.

(9) Identification of the data formats in use on each interface and
identification of the processing procedures that apply.

The NCDB statistical and status information shall be be updated automatically
by the communications function. In addition, the contents of the NCDB shall
be manually modified through the control function.

3.1.4.1.2 Communications data storage. The WMSCR shall have a data storage
function that will provide storage for output products awaiting transmission
and input data awaiting processing. This facility shall also provide longer
term storage for products destined for inoperative interfaces or devices.

3.1.4.1.2.1 Interfaces to data commynications storage function.

Communication storage shall be partitioned with each partition associated with
a destination (either a communication interface or an internal processing
function). There shall be two interfaces between the data communications
storage function and other functional elements: data enqueue and data dequeue.
The data enqueue interface shall allow any program to insert a data element
into a partition. The dequeue interface shall allow a program to retrieve the
highest priority data element stored in a partition.

3.1.4.1.2.2 Prigrity data communications storage. Up to eight priority
levels shall be defined in the data communications storage function. Data
elements shall be dequeued from a partition in First-In-First-Out (FIFQ) order
within the priority levels. The priority of a data element shall be assigned
when the data is enqueued. Product priority is found in the Product
Information Data Base (PIDB) (refer to section 3.1.4.2.1.1).

13
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3.1.4.1.2.3 Resiliency to system failure. Th> data communications storage

function shall ensure that products in communication storage shall remain
intact in the event of a system failure.

3.1.4.1.2.4 Communication storage configquratign. The WMSCR shall
automatically allocate or deallocate partitions to system components
(circuits) that require communications storage whenever these system
components are configured.

3.1.4.1.2.5 Qbsolete weather data deletion. The data communications storage

function shall tag each enqueued weather data element with its purge time. If
weather data in a partition is older than its purge time it shall be deleted.

3.1.4.1.2.6 Storage retention limit. Each output product in communication

storage shall have an associated retention limit. The retention limit is the
maximum time a weather data element shall remain in communication storage
without being dequeued. Any weather data elements older than the retention
limit shall be purged, from the communication data storage, even if the
product purge time has not expired.

3.1.4.1.2.7 Altern ination ignment. The WMSCR shall provide a
capability to allow one partition to be associated with another so that all
present and future data destined for the original partition shall be sent
instead to the alternate partition.

3.1.4.1.2.8 Return to storage capability. The data communications storage

function shall provide a return to storage capability (without loss of
position) for products that could not be successfully delivered.

3.1.4.1.2.9 C(Capacity of communications data storage. The capacity of data
communication storage shall be sufficient to handle all storage requirements
for each specific interface for up to 6 hours. Should storage requirements
exceed that allocated, the oldest data shall be purged to make room for the
new.

3.1.4.1.3 (Communications function interface with other WMSCR functions.

3.1.4.1.3.1 (Control function interface. The communications function shall
interface with the control function (refer to section 3.1.4.4) permitting
automated and operator-initiated control of the communications function.

3.1.4.1.3.2 Processing functign interface. There shall be a uniform
interface at the application layer between the communications function and the
processing function. This interface shall permit the bidirectional exchange
of data between the communications function and the processing function. A
uniform interface means that all data formats and procedures shall be the same
for all communication circuits, independent of the data types, protocols, and
formats in use on the circuit. The communications data storage function
described in 3.1.4.1.2 shall serve as the data pathway between the
communications and processing functions.

14
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3.1.4.1.4 WMSCR external interfaces. The communication function shall
provide the WMSCR internal processing capabilities required by each of the
WMSCR external interfaces. The WMSCR/WMSCR interface document shall be
determined as part of the system design activity. The IS0/0SI model shall be
used as a framework for the design and development of the communications
software.

3.1.4.1.4.1 WMSCR/WMSCR interface. The two WMSCR nodes shall be connected by
a dedicated link. The WMSCR/WMSCR interface shall support the data base, data
exchange, and data communication requirements of the WMSCR system.
Requirements for the dedicated link shall be determined as part of the system
design. This interface shall be implemented to achieve the following
functions:

(a) Internodal data exchange to provide complete product redundancy
within the WMSCR system.

(b) Internal system coordination, synchronization, and status
monitoring to provide for the transfer of system tasks between the
two nodes while in the failure state and nodal recovery state.

3.1.4.1.4.2 WMSCR/NADIN PSN interface. The NADIN packet switch network is a
general purpose X.25 packet switch that is an integral part of the NAS. The
NADIN PSN 1is described in FAA-E-2770, NADIN PSN Functional Specifications.

The WMSCR shall use the NADIN PSN as an intermediate interface pathway between
the WMSCR and users who are attached to the NADIN PSN directly or through
gateways and Asynchronous Protocol Assembler Disassembler (APADs). The
WMSCR/NADIN PSN interface shall be the same for each interface that uses the
NADIN PSN. Detailed information with regard to this interface can be found in
NAS-IR-43020001.

3.1.4.1.4.3 WMSCR/NWSTG interface. Each WMSCR node shall receive
meteorological data from the NWSTG. The data shall be initiated from the
NWSTG and shall be multiplexed by means of a NWSTG WMSCR Interface Device
(NWID) to the two WMSCR nodes (refer to Appendix X). The same 1links shall be
utilized to send meteorological products from the WMSCR to the NWSTG. Data
exchanged on these links shall be formatted according to WMO, FCM-S2, and
FCM-S3 standards. Identical NWSTG data will be transmitted to each WMSCR
node. Detailed information with regard to this interface can be found in
NAS-IR-90022507.

3.1.4.1.4.4 WMSCR/AWP interface. The WMSCR shall exchange weather and NOTAM
data with the collocated Aviation Weather Processor (AWP) via a dedicated
link. The AWP shall also be able to request data from the WMSCR data base on
this link. Detailed information with regard to this interface can be found in
NAS-IR-25042507. '
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3.1.4.1.4.5 WMJCR/CNSP interface. The WMSCR and CNSP shall exchange NOTAM
data via NADIN PSN. The principal flow of data will be NOTAMs originating in
the FSS environment being sent (via the AWP) through the WMSCR to the CNSP for
processing, and the CNSP transmitting NOTAMs it has processed to WMSCR for
storage and distribution. Detailed information with regard to this interface
can be found in NAS-IR-25072505.

3.1.4.1.4.6 WMSCR/RWP interface. The WMSCR and the RWP shall exchange
meteorological data. The principal flow of data will be from the WMSCR to the
RWPs. Data originating in the RWPs will also be sent to the WMSCR for storage
and distribution. The WMSCR shall have the capability to accept RWP requests
for data from the WMSCR data base. The WMSCR shall establish a point-to-point
connection to each RWP for bidirectional data exchange. Detailed information
with regard to this interface can be found in NAS-IR-25072511.

3.1.4.1.4.7 WMSCR/Packet network users interface. This interface shall serve
those subscribers served by the WMSC system in Kansas City, Missouri, who will
convert to X.25 network and link layer protocols. The network users consist

of:

(a) Leased Service A System (SAS) interface units located in each
ARTCC.
(FSDPS-1 and number of airline users shall be served by service A
gateways).

(b) Carswell Air Force Base (KAWN) located in Fort Worth, Texas.

(c) National Severe Storms Forecast Center (NSSFC) in Kansas City,
Missouri.

(d) Airline users, geographically distributed.
(e) Meteorologists Weather Processors (MWPs).

Detailed information with regard to this interface can be found in
NAS-IR-94022507.

3.1.4.1.4.8 WMSCR/Asynchronous Packet Assembler Disassembler (PAD) user
interface. This interface shall serve those subscribers of the WMSC system in
Kansas City, Missouri, who currently are served by an asynchronous interface
and who will not convert to X.25 network user interface procedures. There
shall be no change in the service provided to these users. The PADs are part
of the NADIN packet network and appear to WMSCR as packet network users. The
PADs will distribute alphanumeric weather and NOTAM data to the users through
1200-9600 bps asynchronous circuits. Protocol converters provided by the PAD
at each of the NADIN PSN packet switch nodes shall convert from the X.25
procedures used by WMSCR to the asynchronous interface seen by the subscriber.
Asynchronous PAD users include:

(a) Commercial Airlines.
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(b)  Subscribers of the "Circuit 604".

Detailed information with regard to this interface .can be found in
NAS-IR-94032507.

3.1.4.1.4.9 WMSCR/Maintenance Processor Subsystem interface. "The WMSCR and
the Maintenance Processor Subsystem (MPS) shall communicate via NADIN PSN.
This 1ink shall be used for transfer to the MPS information pertinent to the
status of the WMSCR node including periodic status reports (once every hour
via an on-line MPS storage file) and any system anomalies to the MPS. The
WMSCR shall also support commands from the MPS requesting that status be sent
the MPS. Other command functions defined in NAS-IR-51030002 shall be
supported. Detailed information with regard to this interface can be found in
NAS-IR-51030002." : ‘ 1

3.1.4.1.4.10 WMSCR/ADAS interface. The communication function shall receive
weather observation taken by automated observing stations through the ADAS.
Each of the ADAS units serves multiple observing sites. Hourly the ADAS
establishes a network connection with the WMSCR and sends in a collective
containing all available observations. Special observations are sent in
whenever meteorological conditions change. Detailed information with regard
to this interface can be found in NAS-IR-25082507.

3.1.4.1.4.11 WMSCR/message switch network users interface. The WMSCR shall
support data exchange with subscribers connected to the NADIN 1A message
switch. The NADIN 1A message switch is a store-and-forward message switch
using ICAO procedures and message formats. The NADIN 1A message switch is
attached to the NADIN packet network via the NADIN packet switch/message
switch gateway. Message switch subscribers who exchange data with the WMSCR
are the 9020 ATC system and the AFTN network. Detailed information with
regard to this interface can be found in NAS-IR-94012507.

3.1.4.1.4.12 WMSCR/WCP interface. The WMSCR and WCP shall exchange weather
and NOTAM data. The principal flow will be from the WMSCR to the WCP. The
WMSCR shall have the capability to accept WCP requests for data from WMSCR’s
data base. The WMSCR shall establish a point-to-point connection to each WCP
for bi-directional data exchange. Detailed information with regard to this
interface can be found in NAS-IR-25072503.

3.1.4.1.4.13 WMSCR/TMP Interface. The WMSCR shall exchange weather data with
the TMP.  The principal flow will be from the WMSCR to the TMP. The WMSCR
shall also respond to requests from the TMP for data. Detailed information
with regard to this interface can be found in NAS-IR-25072401.

3.1.4.1.4.14 WMSCR/CTS Interface. The WMSCR shall receive continuous flow of
time code data from the CTS. The WMSCR host operating system shall be clock
synchronized with the CTS. Detailed information with regard to this interface
can be found in NAS-IR-92020000.
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.1 Organization of PID8B
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Figure 4. Organization of Section 3.1.4.2, Processing Function
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3.1.4.2 Processing function. The processing function shall identify,
validate, and distribute products and reports that are received from the
communications functions. NOTAMs shall be identified and then sent to the
CNSP-for processing. This function shall assemble new products from data in
the WMSCR weather and NOTAM data bases and distribute these new products.
Figure 5 shows the data flow within the processing function. Processing shall
consist of functions controlled by adaptation data base. The functions are:

(a) Identification and validation (3.1.4.2.2).

(b) Data editing (3.1.4.2.3).

(c) Product distribution (3.1.4.2.4).

(d)  Product assembly (3.1.4.2.5).
The adaptation data bases are:

(a) Product Information Data Base (PIDB) (3.1.4.2.1).

(b)  Product Assembly Data Base (PADB) (3.1.4.2.5.3).
3.1.4.2.1 Product Information Data Base. The WMSCR shall have as part of the
adaptation data base, the PIDB, that contains all information required for the
WMSCR to perform processing functions. This data base shall contain
information necessary for describing the processing of data in all formats
handled by WMSCR. The PIDB as described herein is conceptual, and its

organization, format, and exact contents shall be determined during the design
phase.

3.1.4.2.1.1 Qrganization of the Product Information Data Base. The PIDB
shall be a direct access data base in which individual records can be
addressed by using the universal product identification field, which is
described in 3.1.4.2.2. The PIDB shall be on-line. It shall be accessible
and capable of being updated automatically and manually. The WMSCR shall
provide the capability for the operator to create or update an entry in the
PIDB and to specify the required routing, validation, and other PIDB
information. The data base shall maintain the same level of retrieval
efficiency before and after updates so that there shall be no reduction in
retrieval performance. The following information shall be included in the
PIDB as a minimum:

(a) Universal product identification (3.1.4.2.2).
(b) Format and validation information (3.1.4.2.2).
(¢) Product distribution information (3.1.4.2.4).

(d) Format definitions used to trigger product assembly (3.1.4.2.5).
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(e)  Product priority (3.1.4.4.2.2.2.1.5).
(f) Data deletion information (3.1.4.3.4).
(g) Collective breakdown processing information (3.1.4.3.2.2.2).
(h)  Statistics on data reception (3.1.4.4.1.5).
3.1.4.2.1.2 PIDB entries. Each PIDB element shall refer to one identifiable
product type. It shall contain information about how that product is to be
processed. The PIDB shall be able to maintain information for a minimum of

20,000 different products.

3.1.4.2.2 Identification and validation.

3.1.4.2.2.1 Data identification. The processing function shall identify all
received data. Depending on the interface, the data may already be formatted
as an ADU or require extensive reformatting. The identification function
shall ensure that all data shall be converted to a valid Application Data Unit
(ADU) format as defined in Appendix III. Received data can be a product, a
report, or a data request. A product is defined as an identifiable unit of
data associated with a Universal Product Identifier (UPI) and having a
corresponding entry in the PIDB. A report is a unit of data associated with a
Universal Report Identifier (URI) and having a corresponding entry in the
SIDB. Weather reports are sent directly to the storage function. After
identification, unprocessed NOTAM reports are forwarded to the Consolidated
NOTAM System Processor (CNSP), at both NAWPFs, for processing. Data requests
are likewise sent to the retrieval function. Input data is processed as
defined below. Each interface shall have specific procedures for identifying
and formatting received data. These identifications shall be specified in
the NCDB. In cases where multiple formats arrive on the same interface, the
WMSCR shall examine the data to determine which identification and formatting
procedures are to be used. The result of the identification procedure shall
be a Universal Product Identifier (UPI) contained in the ADU for each product.
The WMSCR shall have capability to recognize duplicate weather products. A
duplicate weather product is defined as any product received with a UPI that
is identical to one already received. Duplicate products shall be written to
the on-Tine journal by the WMSCR (refer to section 3.1.4.3.5) but shall not be
processed further. If data cannot be identified, it shall be sent to the
manual editing function for review, error correction, and resubmission to the
processing function (refer to section 3.1.4.2.3.).

3.1.4.2.2.1.1 Universal product identifier. Al products processed by the
WMSCR shall be identified by using the UPI. A1l incoming data identification
and classification methods shall be converted into this UPI.
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3.1.4.2.2.1.2 UPI organizatign. The UPI format is shown in Appendix II. The
first byte of the UPI defines the subformat corresponding to the external
format of the data. Bytes 1-10 form the UPI key. The key is the label of an
entry in the PIDB. There shall be one PIDB entry for each unique UPI key
handled by the WMSCR. The balance of the UPI (bytes 11 through 16) contains
additional product identification fields:

(a) date
(b) time
(¢) version number

3.1.4.2.2.1.3 UPI subformats. To account for different external formats, the
WMSCR shall make provision for subformats of the Universal Product
Identification. Two subformats that have been identified for use in the WMSCR

are:
(a) World Meteorological Organization (WMO) Format.
(b) Federal Coordinator for Meteorological Service (FCM-S2) Format.
The UPI subformats are found in Appendix II.

3.1.4.2.2.1.3.1 Data in WMO format. The WMSCR shall identify alphanumeric
data received in WMO format and shall place the WMO header data into a UPI
subformat, as defined in Appendix II. Additional interfaces that use the WMO
format are described as follows.

3.1.4.2.2.1.3.1.1 Messages in ICAQ format. Messages in ICAO format, as
defined in Appendix VII, will be addressed by the NADIN message switch to

WMSCR. The NADIN message switch gateway will remove the ICAD header, but the
rest of the message will remain intact. These messages will contain either
meteorological data (for storage and retransmission) or requests for data.
The WMSCR shall determine which type of data is contained in the received
message and shall place the product information either in the WMO ADU format
or in a data request ADU format, as defined in Appendix III. If the incoming
data does not contain a WMO header nor a valid data request format, the data
shall be routed to the manual edit function.

3.1.4.2.2.1.3.1.2 ADAS formats. The WMSCR will receive AWOS data received
from ADAS units via the NADIN packet switch network. These data will be
identified by a WMO header added by the ADAS. The WMSCR shall place the
product identification information into a WMO ADU format.

3.1.4.2.2.1.3.2 Data in FCM-S2. The WMSCR shall identify graphic data
received in FCM-S2 format. The data identification block information shall be
placed into a vector graphic ADU format, as described in Appendix II.

3.1.4.2.2.1.3.3 Data request formats. The WMSCR will receive data requests
from external interfaces and shall construct an ADY for the data request

according to the format defined in Appendix IV.
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3.1.4.2.2.1.4 \Universal Repor ntifier (URI). The WMSCR shall identify
all reports using the URI. A1l incoming report identification and
classification methods shall be converted into this URI. The URI forms the
first 16 bytes of the ADU.

3.1.4.2.2.1.5 URI organization. The URI format is defined in Appendix II.
The key is the label of an entry in the Station Identification Database
(SIDB), which is described in section 3.1.4.3.1.1.1.2.  There shall be an
SIDB entry for each unique URI key handled by the WMSCR. The balance of the
URI key contains additional identification fields:

(a) date
(b) time
(c) version number

3.1.4.2.2.2 Data validation. During data identification, the WMSCR shall
perform validation of the header information on all received data. Any
failure to properly identify data shall represent a data validation violation,
and this data shall be considered to be in error. Any weather data with
detected errors shall be sent to the manual edit function (refer to section
3.1.4.2.3). Any NOTAM data with detected errors shall be sent to the
communications function as determined by the validation error (refer to
3.1.4.2.4.7). The validation criteria to be applied shall be determined by
the interface on which the data arrives. This information shall be stored in
the NCDB. In cases where multiple formats arrive on the same interface, the
data shall be examined and correlated with information in the NCDB to
determine which validation shall be used.

3.1.4.2.2.2.1 Data in WMQ format. The WMSCR shall check the WMO header for a
valid format (refer to Appendix V). The WMSCR shall perform the following
checks:

(a) Verify that the type field in the WMO header is in the format of
four alpha characters, either alone or followed by one or two
numeric characters, e.g., "SAUS", "SMUS1", or "USBU43".

(b) Verify that the origin field in the WMO header is in the format of
four alpha characters.

(¢) The combination of the 6-byte type field and the 4-byte origin

field shall constitute the UPI key to the PIDB. The WMSCR shall
verify that there is a corresponding record in the PIDB.
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(d) Verify that the date/time field in the WMO header is in the format
of 6 numeric bytes. The day field shall be in the range of 1 to
31 (28, 29, or 30 for those months that apply). The hour field
shall be in the range of 0 to 23. The minute field shall be in
the range of 0 to 59. The WMSCR shall also perform a check to
determine the reasonability of the date/time field. The PIDB
shall define the permitted variance between the date/time field
and the receipt time for each message type; this shall be an
adaptable parameter assignable for each message type in increments
of hours with a range of 0 to 12.

(e) Verify that the modifier field, if present, is in the form
specified by WMO publication No.386 (see Appendix V). The
modifier field identifies corrected, amended, or retarded messages
and the version number of each.

3.1.4.2.2.2.2 Data in FCM-S2 Format. The WMSCR shall verify that there
exists a PIDB corresponding to the product identifier field in the product
jdentification block.

3.1.4.2.2.2.3 Data in AWQS format. The AWQOS data from the ADAS interface
shall be checked as any other data received in WMO format. (refer to
3.1.4.2.2.2.1).

3.1.4.2.2.2.4 Collective verification. The WMSCR shall verify internal
format and content information for collectives, as described in
3.1.4.3.2.2.2.4.

3.1.4.2.2.2.5 NQOTAM reports. The WMSCR shall check the NOTAM data for a
valid format (refer to Appendix III). The WMSCR shall perform the following
checks.

(a) Verify that the NOTAM category code is in the format of five
alphanumeric characters (see Appendix III.)

(b) Verify that the NOTAM sequence number is in the format of two
numeric characters followed by a slash, which is followed by three
numeric characters.

(¢) Verify that the station field is in the proper format.

(d) Verify that the station of origin exists in the SIDB.
3.1.4.2.3 Data editing. The WMSCR shall provide the capability for operator
review and correction of data that have been found to be in error by the
validation process. Subsection 3.1.4.4 defines the operator command functions

that are available to the operator to perform data editing. Performance and
response requirements for editing are covered in 3.1.4.4.3.3.
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3.1.4.2.3.1 Error presentation. The WMSCR shall provide the capability to
edit data with errors at one of the standard WMSCR operator terminals
described in 3.1.4.4. The WMSCR shall permit editing to be performed
simultaneously at any or all command terminals. The WMSCR shall permit
operators to initiate data editing. ‘Data found to be in error by the
validation function shall be placed in a queue reserved for data in error.
The WMSCR shall inform the operator that data is waiting for correction by
sending an alert indicator to any command terminal where editing has been
initiated. The highest priority data in the queue shall be displayed on the
terminal screen upon operator request. If the data to be reviewed is
alphanumeric, the entire text shall be displayed. The WMSCR shall describe
the error in an area of the screen reserved for error description. The error
shall be identified either by the cursor, by highlighting, or by a similar
method. For graphic products the full data identification, including type of
data, geographic area of coverage, time of receipt, origin, and validation
period shall be displayed.

3.1.4.2.3.2 Error correction. The WMSCR shall provide the capability for the
operator to correct data formats through text correction using the control
terminal manual text editing features or through the entry of a commands
defined in 3.1.4.4.2.2.2.3, Editing control.

3.1.4.2.3.3 (Corrected data resubmissign. ~ After correction, the WMSCR shall

send data back to the processing function for identification, validation, and
distribution. If the error is uncorrectable, the WMSCR shall provide the
capability for the operator to purge the data. A1l purged data shall be
written to the on-line journal. After resubmission of the corrected data, the
WMSCR shall display the next error data in the queue for correction. The
WMSCR shall provide the operator with the option to terminate error correction
activities at any time (incomplete manually edited data shall be automatically
requeued for data editing).

3.1.4.2.4 Product distribution. The WMSCR shall automatically distribute all
products to predefined destinations, both external and internal, appropriate
for that product type and for the system configuration. The distribution
function shall determine the desired destinations of each product from
information in the PIDB, in the 1list of destinations associated with the
source of the message; and by reference to the WMSCR operational
configuration.

3.1.4.2.4.1 Distribution based upon product identification. The WMSCR shall
automatically distribute a product based upon that product’s identification.
The PIDB entry identified by the key portion of each product’s UPI shall
contain a list of destination names. The maximum number of destination names
associated with any PIDB can equal the number of destinations configured into
the NCDB.
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3.1.4.2.4.2 Distribution based upon source. The WMSCR shall automatically

distribute a product based upon its source. Each source shall have its own
associated 1ist of destinations. A1l data that enters the system shall be
immediately identified, if it is a product, it shall be sent to each
destination in the list, if any. This routing is additive to the normal
product routing specified in the PIDB. A source can be an internal program or
an external interface.

3.1.4.2.4.3 Distribution of data request responses. The WMSCR shall provide

the capability to distribute responses to data requests back to the
originator.

3.1.4.2.4.4 Distri ion rmin ratignal . Product
distribution shall be affected by the operational status of both WMSCR nodes
and the operational status of all external interfaces. Products shall not be
transmitted to an interface that is being supported by the remote node.

3.1.4.2.4.5 Routing loopback prevention. The WMSCR shall prevent any data

from being routed back to its source, except as a part of an assembled
product.

3.1.4.2.4.6 Distribution determined by communication data storage status.
The WMSCR shall have the capability to allow the operator to associate one
destination with an alternate destination as described in 3.1.4.1.2.7 and
3.1.4.4.2.2.1.2.4. The WMSCR shall modify normal routing to reflect this new

destination.

3.1.4.2.4.7 Distribution determined by validation errgr. The WMSCR shall
automatically distribute NOTAMs received with a validation violation back to
CNSP, along with a NOTAM category code (refer to Appendix III).

3.1.4.2.5 Product assembly. The WMSCR shall provide the capability to
construct new products from data in the weather and NOTAM data bases. The
WMSCR shall not modify the content of any meteorological or NOTAM data. The
operation of product assembly shall be controlled by an adaptation data base
called the Product Assembly Data Base (PADB). Each assembled product created
shall be transmitted to the communication function (refer to section
3.1.4.2.4) for distribution to external interfaces. Each time a product is
assembled, an event notification shall be sent to the system event log (refer
to section 3.1.4.4.1.4). The assembly of a product shall be triggered by one
of two events:

(a) When the current time matches the assembly schedule of an element
in the PADB schedule. This is called scheduled assembly.

(b)Y By the arrival of data into the system which the PIDB indicates

triggers the assembly of another product. This is called arrival
triggered product assembly.
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3.1.4.2.5.1 Scheduled product assembly. Product assembly based on the PADB
schedule shall operate automatically. The PADB schedule defines the time(s)
when products are to be assembled. The PADB formats define the desired
contents of the products to be assembled.

3.1.4.2.5.2 Arrival triggered product assembly. Product assembly shall
automatically occur upon the arrival of specific triggering data. The PIDB
entry for the triggering product shall specify at least one PADB format
definition. When the triggering data is received, the new product defined by
the PADB format shall be constructed. The PIDB entry for each product shall
be able to specify a minimum of 50 PADB format definitions.

3.1.4.2.5.3 Product Assembly Data Base (PADB). The WMSCR product assembly
function shall be controlled by the PADB. There shall be two functional parts
of the PADB:

(a) The schedule.
(b) The format and content definitions.

3.1.4.2.5.3.1 Schedule. The PADB 24-hour schedule shall define the times
when a product is to be assembled. The schedule shall be ordered by time of
day with a resolution of one second. There can be more than one entry for the
same time. Each entry in the schedule shall refer to a format definition.
More than one schedule entry may refer to the same format definition. The
schedule shall accommodate a minimum of 20,000 entries.

3.1.4.2.5.3.1.1 Day-of-week selection. Each PADB schedule entry shall have
the option of specifying one or more days of the week. The WMSCR product
assembly function shall assemble the product only on the specified day(s) of
the week.

3.1.4.2.5.3.1.2 Temporary entries. The WMSCR shall provide the capability
for a schedule entry to indicate a one-time execution. After the internal
assembly of the product, the WMSCR shall delete the schedule entry.

3.1.4.2.5.3.1.3 Entry suppressign. The WMSCR shall provide the capability
for a schedule entry to be skipped by the product assembly function. This

suppression can be temporary or permanent. For temporary suppression, the
schedule entry is ignored only once then returned to normal status. For
permanent suppression,the entry is skipped until its status is changed by
operator command.

3.1.4.2.5.3.2 Format definitigon. The WMSCR shall have PADB format entries
that shall be used by the product assembly function to determine the desired
contents of each product to be assembled. A format definition shall consist
of a file (or similar data structure) that contains text that can be created
or modified by the operator using the editing features of the command
terminal. A PADB format provides a visual representation of the product to be
assembled. This format definition shall contain one or more of the following
text elements:
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(a) Static text.
(b) Variables.
(c) Product and report references.

3.1.4.2.5.3.2.1 Static text. Format definitions shall contain static text
(normally the header of a message label or other imbedded constants). The
WMSCR shall duplicate all static text in the product being assembled.

3.1.4.2.5.3.2.2 Variables. A variable shall be identified by a reserved text
string. Three variables shall be initially defined:

(a) Current date.
(b)  Current time (hour minute).
(c) The WMSCR system identification.

Whenever the WMSCR recognizes a variable in the PADB format, the variable
value shall replace the reserved text string.

3.1.4.2.5.3.2.3 Product and report references. The WMSCR shall provide the
capability for a format definition to contain references to one or more
products or reports in the weather and NOTAM data base(s). These references
shall be identified by a reserved text string followed by a valid data base
query. When one of these references is recognized, the WMSCR shall insert the
full text of the referenced product or report into the assembled product. A1l
features of the query language, as defined in Appendix IV, shall be supported
for usage in the format definitions.

3.1.4.2.5.3.3 Missing weather data. If expected weather data has not been
received the WMSCR shall indicate that the data is missing or unknown to WMSCR
by inserting a predefined text string into the product being assembled.

3.1.4.2.6 Processing performance. The processing function shall meet the
following minimum performance criteria while processing all data magnitudes
defined in Appendix I, System Traffic Throughput Test Data Set.

3.1.4.2.6.1 Data identification, validation, and distribution performance.
A1l data defined in the test data set shall be identified, validated, and
distributed in a mean time of 15 seconds and in less than 30 seconds, 95
percent of the time. Data requests and urgent products (those with the
highest priority only) shall be identified, validated and distributed in a
mean time of 1.0 second and in less than 3.0 seconds, 95 percent of the time.
Performance shall be measured from the time the last byte of data is queued to
the processing function until the last byte of data is queued to the
communication function.

3.1.4.2.6.2 Product assembly performance. A1l products defined in the test
data set shall be assembled in a mean time of 30 seconds and in less than 60
seconds, 95 percent of the time. Performance shall be measured from the
scheduled assembly time until the last byte of the product is queued to the
communication storage function for transmission.
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3.1.4.3 Storage and retrieval function. The storage and retrieval function

consists of the following functional elements:
(a) Weather and NOTAM data base(s).
(b) Data storage.
(c) Data retrieval.
(d) Data deletion.

Figure 7 shows the data flow within the storage and retrieval function. Data
shall be received from the processing function and stored in the weather and
NOTAM data base(s). A report is a unit of data associated with an observing
or reporting station. Reports are most often received as parts of products.
A product is a unit of data associated with an entry in the PIDB. Within
WMSCR two principal product types are used: alphanumeric products identified
by a WMO header and graphics products identified by the FCM-S2 identifier. A
product containing one or more reports is called a collective. The process of
isolating reports in a product is called collective breakdown. The retrieval
function permits the retrieval of products and reports for external users as
well as for WMSCR internal functions. The deletion function purges obsolete
data from the weather and NOTAM data base(s).

3.1.4.3.1 Weather and NOTAM data base(s).
3.1.4.3.1.1 Data base organizatign. The WMSCR shall maintain data base(s)

defined as either static or dynamic.

The static data bases shall contain information about products and reports.
It shall also consist of any structures required for the retrieval of data
from the dynamic data base(s). The dynamic data base(s) shall consist of
weather and NOTAM data received and subsequently used in the assembly of
products.

3.1.4.3.1.1.1 Static data base.
3.1.4.3.1.1.1.1 Product Information Data Base. The WMSCR shall maintain a

PIDB that contains all static information about each product received by the
WMSCR. In addition, the organization of the PIDB shall permit the logical
association of all unexpired products in the dynamic¢ data base(s) with their
corresponding PIDB entry. ‘
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3.1.4.3.1.1.1.2 Station Information Data Base. The WMSCR shall maintain a
SIDB that contains all static information about reporting stations. The SIDB
shall be a direct access data base in which individual records can be
addressed by the Universal Report Identifier (URI) described in 3.1.4.3.2.2.1.
SIDB entries shall be created and modified by operator command as described in
3.1.4.4.2.2.3.1. The SIDB shall be on-line during updates and shall have the
same retrieval efficiency before and after operator updates. There shall be
an SIDB entry for each station about which reports are received. An SIDB
entry can also represent a pseudo station that is not a physical observing
site, but an identification to which reports can be catalogued. The SIDB
shall have a minimum capacity of 20,000 entries. The SIDB shall, as minimum,
contain the following information about a station:

(a) Station identification.
(b)  Station title or description.
(c) Weather report retention information.

3.1.4.3.1.1.2 Dynamic data base(s). The WMSCR shall maintain dynamic weather
and NOTAM data base(s). A1l data in this data base shall be individually
accessible. The dynamic data bases shall be in a continual state of renewal
and change as new data is received and old data is deleted. The dynamic data
base(s) shall be divided into two sections:

(c) Product data base. The product data base shall contain units of
weather data organized by the Universal Product Identification.

(d) Report data base(s). The report data base shall contain units of
weather and NOTAM data organized by reporting station.

3.1.4.3.1.1.2.1 Dynamic product data base. The WMSCR shall store products in
the dynamic product data base identified by their full UPI. Products shall
remain in the dynamic product data base until expiration of their retention
period. Products shall be linked to their respective PIDB entry.

3.1.4.3.1.1.2.2 Dynamic report data base(s). The WMSCR shall store weather
and NOTAM reports in the dynamic report data base(s) identified by their full
Universal Report Identifier (URI). Weather reports shall remain in the
dynamic report data base until expiration of their retention period. NOTAM
reports shall remain in the dynamic report data base until a NOTAM
cancellation report, specifying a particular NOTAM in the dynamic data base,
is received from the CNSP. A1l reports shall be linked to their respective
SIDB entry.

3.1.4.3.1.2 Data base requirements.

3.1.4.3.1.2.1 Data base reorganization. The data base(s) shall not require
periodic off-line reorganization, during which time it would be unavailable
for access.
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3.1.4.3.1.2.2 Duplicate data base(s). At each node, the WMSCR shall maintain
duplicate data bases that meet the following requirements:

(a) Each data element in the weather and NOTAM data base(s) shall be
duplicated on separate physical units.

(b) If a single element, or multiple elements, of the data base(s)
becomes unreadable, the corresponding elements from the duplicate
data base(s) shall automatically be utilized.

(c) The total or partial failure of one data base shall not cause any
interruption of WMSCR service.

(d)  The WMSCR shall initiate automatic data base repair activities to
reconfigure around the failed element(s) and to recreate the
failed data base elements to ensure continued data base
redundancy.

(e) Data base repair activities shall not interfere with normal WMSCR
operational functions.

(f) If automatic data base repair, as defined in (e) above, is not
possible due to serious physical problems, the WMSCR shall also
notify the operator. After the completion of physical repairs,
the WMSCR shall recreate the failed portion of the data base(s).

3.1.4.3.1.2.3 Survival on system failure. The WMSCR data base shall be able
to survive a system failure. The data base design shall ensure that all data
received and previously applied to the weather and NOTAM data base(s) shall be
recoverable in the event of a nodal failure or a total system failure (refer
to 3.1.4.4.1.3).

3.1.4.3.1.2.4 Internodal data base transfer. The WMSCR shall provide the
capability to transfer all or a portion of the static and dynamic data base(s)
from one node to another across the internodal link. Refer to 3.1.4.4.1.2.9.

3.1.4.3.2 Data storage. The WMSCR shall store data received from the
processing function. There are two classifications of data storage. The
first is data that is identified by a UPI code. It shall be stored in the
dynamic product data base. The second is data identified by a reporting
station. It shall be stored in the dynamic report data base(s).

3.1.4.3.2.1 Product storage. The WMSCR shall store weather products in their
entirety in the dynamic product data base. The WMSCR shall store only those
weather products that have a valid UPI and a non-zero retention period as
specified in the PIDB. When a weather product is received, the WMSCR shall
add historical information to the PIDB containing information about the
product. The following historical information shall be included:

(a) Date time.
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(b)  Receipt time.
(c) Version.

This historical weather information shall remain in the dynamic product data
base until the product is purged from the dynamic area. The only limit to how
much information can be stored in a dynamic product data base shall be the
storage space available in the dynamic section.

3.1.4.3.2.2 Report storage. The WMSCR shall store weather and NOTAM reports
in the dynamic report data bases(s). When a weather report is isolated by
collective breakdown, the WMSCR shall store information in the SIDB containing
information about the report. The following information shall be included:

(a) Date time.

(b) Report type.

(c) Receipt time.

(d)  Sequence number/version.

This information shall remain in the SIDB until the report is purged from the
respective dynamic data base.

3.1.4.3.2.2.1 Universal Report Identifier (URI). The WMSCR shall identify
all reports by the URI. The URI shall have a 16-byte format, as described in
Appendix II. The first six bytes shall be the station identification, which
must match an entry in the SIDB.

3.1.4.3.2.2.2 Collective breakdown. The WMSCR shall process designated
weather collectives to isolate weather reports. Upon breakdown of each
collective, individual reports shall be stored in their respective weather
report data base(s). The PIDB shall designate whether data is to undergo
collective breakdown (see 3.1.4.2.1.1. (g)) and which parameters apply to the
breakdown process.

3.1.4.3.2.2.2.1 (ollective breakdown adaptation data base. The collective
breakdown process shall be controlled by an adaptation data base. This data
base shall serve the purpose of permitting the breakdown of new data without
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requirement for further applications and/or configuration code modification.
This data base shall specify the foliowing information for each type of
collective to be broken down:
-(a) Report delimiter character.
(b) Size of the station identification in the report.
(¢c) Relative field in the report which is the station identification.
(d) The location in the data where the first report is located.

(e) Minimum and maximum report size.

3.1.4.3.2.2.2.2 C(Collective breakdown general procedures. The WMSCR shall
perform the following functions as part of the collective breakdown process:

(a) Isolate each report by locating the report delimiters.
(b) Locate the station identification within the report.

(c) Build the URI from the station identification found in the report
and the type and date/time information from the UPI.

(d) Store the report text in the dynamic report data base(s).

(e) Create an entry in the SIDB describing the dynamic report data
base(s) entry.

(f) Linkage of report to corresponding SIDB location.

3.1.4.3.2.2.2.3 C(Collective breakdown specific procedures. The WMSCR shall
perform collective breakdown for data as defined in Appendix VIII.

3.1.4.3.2.2.2.4 C(Collective breakdown verificatign. The WMSCR shall queue for
editing any data where collective breakdown discovers a format error. All
reports that are not affected by the error shall be stored in the dynamic
report data base(s). These errors include the following conditions:

(a)  An unknown station identification or a station ID that is the
wrong size.

(b) A report not properly delineated.
(c) Report size not within limits.

3.1.4.3.2.2.2.4.1 Duplicate weather report check. The WMSCR shall recognize
the reception of a duplicate weather report. A duplicate weather report is
one that has an identical URI to one already in the dynamic weather report
data base. Duplicate weather reports shall not be added to the dynamic
weather report data base.
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3.1.4.3.3 Data retrieval. The WMSCR shall provide the capability for
external users and internal functions to access the data stored in the dynamic
weather and NOTAM data base(s). Specific information about the external data
retrieval capabilities are found in Appendix IV,

3.1.4.3.3.1 General requirements. The data retrieval function shall have the
overall characteristics and capabilities described in the following

subsections.

3.1.4.3.3.1.1 Retrieval function modularity. The WMSCR shall have a function
to retrieve products from the dynamic product data base(s).

3.1.4.3.3.1.2 Textual retrieval language. The WMSCR shall provide the
capability for a textual retrieval language to support the data requests of
system users (remote subscribers and local WMSCR operators). The textual
language shall employ syntactic/semantic consistency, flexibility, uniformity,
and simplicity of design without sacrificing user expressiveness. The textual
retrieval language syntax, although defined in Appendix IV, must be capable of
expansion as new and/or alternative retrieval format requirements become
necessary.

3.1.4.3.3.1.2.1 Table defined textual retrieval language. The WMSCR textual
retrieval language shall be controlled by an adaptation data base. It shall
be possible to develop new retrieval capabilities through modifications to the
adaptation data base. Al1 retrieval parameters shall be modifiable by the
WMSCR control function.

3.1.4.3.3.1.2.2 Textual retrieval language interactive capability. The
textual retrieval language shall be suitable for interactive use with the
WMSCR control and external user terminals. The language shall have extensive
HELP (structured referencing to user control syntax) and tutorial capabilities
(structured reference to user control semantics). User entries shall
correspond to input formats as defined in appendix IV. User entries shall
correspond to input retrieval restrictions as defined in section 3.1.4.3.3.1.4
for logical security. A1l error responses shall be unambiguous and, when
applicable, guide the user in the correct reentry procedures. A1l interactive
response messages shall be brief without negative tones, and constructive in
procedurally correcting the user for current and future utilization.

3.1.4.3.3.1.3 Retrieval security. The WMSCR shall provide the capability to
1imit the data retrieval capabilities for each group of external users. The
privileges accorded to each group of external users shall be maintained in an
adaptation data base and modified via the control function. For each user,
the WMSCR shall be able to apply the following configurable data retrieval
limitations:

(a) Limitations by product identification. The WMSCR shall restrict
product retrieval to any subset of the dynamic weather product
data base.
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(b) Limitation by report identification. The WMSCR shall restrict
report retrieval to any subset of the dynamic weather and NOTAM
report data base(s).

‘(c) Limitations by request type. The WMSCR shall restrict data
- retrievals to any subset of the data retrieval language.

(d) Limitations of response text size. The WMSCR shall limit the
textual size of the response to a data request to a maximum size.
The response shall be truncated beyond the predefined maximum
size.

(e) Limitation of number of products or reports. The WMSCR shall
1imit the data request to a predefined number of products or
reports. The response will be truncated beyond this maximum
number.

3.1.4.3.3.1.4 Request identification. The WMSCR shall place the request
identification field received in the data request ADU into the request
identification field of the data response or the data request rejection ADU.
This action shall allow requestors to associate the data responses with the
original requests.

3.1.4.3.3.1.5 Data response ADU. The WMSCR shall respond to all data
requests with data response ADUs, which are defined in Appendix III. Product
retrieval requests (WMO, FCM-S2, and "RC") shall result in one data response
ADU for each product that satisfies the request criteria. Report retrieval
requests, including any "RQ", "RL", or NOTAM requests, shall result in & data
response ADU with an unstructured format UPI. The "RC", "RQ", and "RL" and
NOTAM request formats are defined in FAA publication 7110.80, Data
Communications.

3.1.4.3.3.1.6 Data request reject ADU. If the data request function finds an
error in the data request, a data request reject ADU shall be returned to the
requestor. The WMSCR shall place a reject code in the ADU that will indicate
the problem.

3.1.4.3.3.2 Weather product retrieval functions. The WMSCR shall provide the
capabilities for retrieval of WMO formatted products stored in the dynamic
weather product data base. The functions are described in Appendix IV and in
the following subsections.

3.1.4.3.3.2.1 Specific UPI. The WMSCR shall support a request for a product
where the requestor provides all information required to form the UPI.

3.1.4.3.3.2.2 Date/Time-range. The WMSCR shall support the retrieval of one
or more products of a specific type between a specific start date/time and a
specific end date/time. A1l versions of that weather product(s) in the
dynamic weather product data base within the range shall be returned to the
requestor. The WMSCR shall also support a request for all versions of a
weather product since a specific date/time or before a specific date/time.
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3.1.4.3.3.2.3 Latest version. The WMSCR shall support request for the Tatest
version of the weather product stored in the dynamic weather product data

base.

3.1.4.3.3.2.4 Myltiple retrieval. The WMSCR shall support a request for a
maximum of N versions of a specific product. N shall be a configurable
parameter defined within the adaptation data base.

3.1.4.3.3.2.5 Multiple criteria. The WMSCR shall support retrieval requests
that combine any of the retrieval criteria defined above.

3.1.4.3.3.3 MWeather and NOTAM report retrieval functions. The WMSCR shall
provide the capabilities for retrieval of any weather and NOTAM report stored
in the dynamic report data base(s). The basic retrieval functions are
described in Appendix IV and the following subsections.

3.1.4.3.3.3.1 Specific URI. The WMSCR shall support a request for a weather
report identified by a fully defined URI (station, type, and time). When the
report type being requested is a surface observation the WMSCR shall respond
with any subsequent special amendment or correction including all NOTAM and
Pilot reports contained in the dynamic report data base(s) for that specific

station.

3.1.4.3.3.3.2 Specific NOTAM YRI. The WMSCR shall support a request for a
NOTAM report identified by a fully defined URI (station and seguence/version
number).

3.1.4.3.3.3.3 Station weather report retrieval. The WMSCR shall support a
user requesting all weather reports of any type or time for a specific
station. When the report type being requested is a surface observation, the
WMSCR shall respond with any subsequent special amendment or correction,
including all NOTAM and Pilot reports contained in the report data base(s) for
that specific station.

3.1.4.3.3.3.4 Station NQTAM report retrieval. The WMSCR shall support a user
request of all NOTAM reports for a specific station.

3.1.4.3.3.3.5 TIime-range report retrieval. The WMSCR shall support the
retrieval of all weather reports of any type for a specific station between a
specific start date/time and a specific end date/time. The WMSCR shall also
support a request for all weather reports since a specific date/time. When
the weather report type being requested is a surface observation, the WMSCR
shall respond with any subsequent special amendment or correction, along with
all NOTAM and pilot reports contained in the report data base(s) for that
specific station. ‘

3.1.4.3.3.3.6 Latest version weather report retrieval. The WMSCR shall
support a request for the latest version of a specific weather report type
from a specific station. When the weather report type being requested is a
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surface observation, the WMSCR shall respond with any subsequent special
amendment or correction, along with all NOTAM and pilot reports contained in
the report data base for that specific station.

3.1.4.3.3.3.7 Latest version NOTAM report retrieval. The WMSCR shall support
a request for the latest version of a specific NOTAM report for a specific
station.

3.1.4.3.3.3.8 Multiple weather and NOTAM report retrieval. The WMSCR shall
support a request for a maximum of N versions of a specific report type from a
specific station. N shall be a configurable parameter, definable in
increments of 1 with a value ranging from 1 to 20 as a minimum, within the
adaptation data base. When the report type being requested is a surface
observation (excluding WMO surface observations), WMSCR shall respond with any
subsequent special amendment or correction, along with all NOTAM and pilot
reports contained in the weather and NOTAM report data base(s) for that
specific station.

3.1.4.3.3.3.9 Multiple criteria weather and NOTAM report retrieval. The .
WMSCR shall support retrieval requests that combine any of the retrieval
criteria defined above.

3.1.4.3.3.3.10 Station set weather report retrieval. The WMSCR shall support
report retrieval requests which specify a predefined set of stations rather
than a specific station name. These named sets of stations shall be
predefined and created by operator command. This type of request will operate
exactly like multiple requests for the same report from multiple stations.
However, this type of request will not require appending of NOTAM or pilot
reports.

3.1.4.3.3.4 Retrieval users. The WMSCR shall provide the retrieval
capabilities described in the previous two sections for each user group. The
functional capabilities provided for each user group shall take into account
the specific message formats unique to that user group.

3.1.4.3.3.4.1 External users. The WMSCR request/reply capability shall
support external users that send in data retrieval requests. It shall be the
responsibility of the processing function to recognize incoming data requests
and to package these requests into one of the ADU formats defined in

Appendix IV, Data Request Formats.

3.1.4.3.3.4.1.1 RWP data requests. The WMSCR shall support data requests
from any RWP system. The request formats permitted from the RWP are defined
in the NAS-IR-25012507.

3.1.4.3.3.4.1.2 AWP data requests. The WMSCR shall support data request from

the collocated AWP. The request formats permitted from the AWP are defined in
the NAS-IR-25042507.
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3.1.4.3.3.4.1.3 Network user data requests. The existing WMSC data request
capability and request reply formats shall be duplicated by the WMSCR system.
This capability shall include support of the "RQ", "RC", and "RL" formats.
The WMSCR shall also provide the capability for additional, more advanced
query features to current users, as defined in Appendix IV. A1l data request
formats are found in Appendix IV.

3.1.4.3.3.4.1.4 ryice A m r . The capabilities and
formats currently used by WMSC Leased Service A System (LSAS); i.e., LABS;
users for data request/reply shall be supported by the WMSCR through the
Service A System Gateway. These capabilities shall include support of the
"RQ", "RC", and "RL" formats. The WMSCR shall also provide the capability for
additional, more-advanced features to current users, as defined in Appendix

Iv.

3.1.4.3.3.4.1.5 Airline user data requests. The existing WMSC airline user
data request capability and formats shall be supported by the WMSCR. This
capability shall include support of the "RQ", "RC", and "RL" formats. The
WMSCR shall also provide the capability for additional, more advanced query
features to current users, as defined in Appendix IV.

3.1.4.3.3.4.1.6 Message switch network user data requests. The WMSCR shall
support data requests from subscribers connected to the NADIN 1A message
switch, excluding AFTN subscribers. This capability shall include support of
the "RQ", "RC", and "RL", formats. The WMSCR shall also provide the
capability for additional more advanced query features as defined in Appendix
Iv.

3.1.4.3.3.4.1.7 MWCP data requests. The WMSCR shall support data request from
any WCP. The request formats permitted from the WCP are defined in

NAS-IR-25072503, WMSCR/WCP IRD.

3.1.4.3.3.4.1.8 (CNSP data requests. The WMSCR shall support data requests
from the CNSP. The WMSCR shall support data requests addressed to the CNSP.
The request formats permitted from the CNSP are defined NAS-IR-25072505.

3.1.4.3.3.4.1.9 IMP data requests. The WMSCR shall support data requests
from TMP. The request formats permitted from the TMP are defined in

NAS-IR-25072401, WMSCR/TMP IRD.
3.1.4.3.3.4.2 Internal retrieval.

3.1.4.3.3.4.2.1 Data retrieval by internal data assembly. The product
assembly function (refer to section 3.1.4.2.5) shall be able to retrieve
products and reports from the weather and NOTAM data base(s).

3.1.4.3.3.4.2.2 Qperator data retrieval. The WMSCR operator shall have a

full repertoire of data retrieval commands (refer to sections
3.1.4.4.2.2.3.2.2.3 and 3.1.4.4.2.2.3.2.2.4).
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3.1.4.3.4 Data deletion. The WMSCR shall delete obsolete data from the
dynamic weather and NOTAM data base(s). Weather product and report data shall
be deleted automatically, based on configurable parameters. NOTAM report data
shall be deleted based on an explicit NOTAM cancellation report for each
specific NOTAM received from the CNSP.

3.1.4.3.4.1 Product deletion. The WMSCR shall automatically delete obsolete
weather products from the WMSCR dynamic weather product data base. The
retention period for each weather product is found in the PIDB. The retention
period is the number of hours after the observation or validation that the
weather product will be kept on the dynamic weather product data base. The
actual life-span of the product on the dynamic weather product data base is a
function of the weather products receipt time and its respective retention
period.

3.1.4.3.4.2 Weather Report deletion. The WMSCR shall automatically delete
obsolete weather reports from the dynamic weather report data base. The
retention period for each report is the retention period for each report type
by station in the SIDB. The WMSCR shall maintain these default retention
periods in an adaptation data base that is modifiable by operator command.
The retention period is the number of hours after date time contained in the
fully defined URI, that the report is retained in the report data base. The
actual life-span of the report in the report data base is a function of the
report receipt time and its respective retention period.

3.1.4.3.4.3 NQOTAM report deletion. The WMSCR shall not automatically delete
NOTAM reports from the dynamic NOTAM report data base based on a scheduled
retention period. The WMSCR shall maintain NOTAM reports in the dynamic NOTAM
report data base until an explicit NOTAM cancellation report for each specific
NOTAM is received from the CNSP. NOTAM report retention time is not a
function of report receival time.

3.1.4.3.4.4 Communications data storage deletion. Any weather product
residing in communications data storage beyond the product retention period
shall be automatically deleted. Further, WMSCR shall delete any weather
product that has resided in communications data storage longer than the
storage retention 1imit (3.1.4.1.2.6). Any weather product or weather or
NOTAM report which cannot be delivered by the communications function (and for
the case of weather, does not exceed its respective retention period) shall be
automatically requeued for transmission.

3.1.4.3.5 System journal. The WMSCR shall maintain an on-line journal of all
system activity for a period of 24 hours. The WMSCR shall provide the
capability to transfer this information to off-line media for permanent
storage. The journal function shall also include the capability to produce
on-1ine and off-line reports.
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3.1.4.3.5.1 rnal ntents. The journal shall contain, at a minimum, the
following data:

. (a) The complete text or contents of all data received from an
external source or generated internally by product assembly or
data retrieval.

(b) The size of each product/report.
(c)  The date and time of reception or internal assembly.

(d) A record of data transmitted shall include the destination, date
and time, and output sequence number (if any).

(e) A complete record of all updates to the dynamic product or report
data base(s) (report text, full URI, and time of update).

(f) A record of all data deletions from the dynamic product or report
data base(s) including time of deletion and deleting agent
(operator, automatic, or CNSP initiated).

(9) A record of all request reply transactions and responses,
including requestor and time of request.

(h) A record of all events recorded on the system event log (refer to
section 3.1.4.4.1.4).

(1)  Hourly summaries of all statistics maintained by the system (refer
to 3.1.4.4.1.5).

(j) A record of all operator-entered commands and system responses.

(k) A record of all editing activities performed, including the text
of the corrected message.

3.1.4.3.5.2 Journal transfer. The WMSCR shall provide the ability to
transfer the on-line journal to off-line storage. Storage resource
requirements shall be such that the frequency of this function shall be a
configurable parameter of 1 to 24 hours.

3.1.4.3.5.3 Journal utility functions. The WMSCR shali provide on-line and
off-line utility functions to extract, format and organize, and print the
respective journal information.

3.1.4.3.5.3.1 Selective product printing. The WMSCR shall provide the
capability to select and print all products that satisfy operator-entered
request criteria. The printout shall include the weather product text,
weather product size, arrival time, source, destination(s), and purge time.
The selection criteria shall consist of:

(a) N Weather product source or destinations, where N shall be a
configurable parameter, definable in increments of 1 with a value
ranging from 1 to 20 as a minimum.
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(b) N Full or partially qualified UPI weather product
jdentification(s), where N shall be a configurable parameter,
definabie in increments of 1 with a value ranging from 1 to 20, as
a minimum.

(c) N Time range, where N shall be a configurable parameter, definable
in increments of 5 minutes with values ranging from 5 to 1440
minutes. ‘ .

3.1.4.3.5.3.2 Selective report printing. The WMSCR shall provide the
capability to be able to select and print all reports that satisfy operator-
entered request criteria. The print-out shall include the station identifier
report text, report size, source, associated product identification (if any),
arrival time and purge time. The selection criteria shall consist of:

(a) N Weather or NOTAM reporting stations, where N shall be a
configurable parameter, definable in increments of 1 with a value
ranging from 1 to 20, as a minimum.

(b) N Weather or NOTAM report types, where N shall be a confiqurable
parameter, definable in increments of 1 with a value ranging from
1 to 20, as a minimum.

(c) N Weather or NOTAM time raﬁge, where N shall be a configurable
parameter, definable in increments of 5 minutes with values
ranging from 5 to 1440 minutes.

Where N shall be a configurable parameter defined in the adaptation data base.

3.1.4.3.5.3.3 Selective system event-log printing. The WMSCR shall provide
the capability to select and print all event-log entries that satisfy
operator-entered request criteria. See 3.1.4.4.1.4 for a description of the
system event log. The selection criteria shall consist of:

(a) Date/time range.

(b) Event priority.

(c) Event code.
This feature shall also permit the printout of all operator commands that are
recorded on the system event log. This printout can be further limited to

commands of a certain type or by a specific operator or group of operators.

3.1.4.3.5.3.4 Traffic analysis. The WMSCR shall provide the capability to
produce the following from data contained in the journal:

(a) Hour-by-hour summaries of product types received and transmitted.
(b)  Hour-by-hour summaries of reports received.

(c) Request/reply data received, and responses to request/reply data
transmitted for any specific or all external interfaces.
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The WMSCR shall also permit the operator to request a summary containing a
subset of the total traffic. The selection criteria shall consist of:

(a) Interface or set of interfaces.

(b) Time range.
3.1.4.3.5.3.5 Data analysis. From data in the journal, the WMSCR shall
provide the capability to produce a summary report of data reception

information grouped by data type for any or all external interfaces. It shall
be possible to restrict the journal report to specific data types and time

ranges.
This summary report shall consist of:

(a) Number of each report and/or product.

(b) Average size of each report and/or product.

(c) Statistical distribution of each report and/or product by a
configurable time interval.

3.1.4.3.5.3.6 System performance analysis. From data in the Jjournal, the
WMSCR shall provide the capability to produce reports showing the utilization
of WMSCR system resources.

3.1.4.3.5.3.7 Reporting station history. The WMSCR shall provide the
capability to produce a "reporting station history" report for a specified
station from data contained in the journal. This report shall contain the
following:

(a) arrival time of each report received from the station.
(b) size of each report received from the station.

(c) number of reports of each type received from the station.
(d) total number of reports received from the staticn.

The selection criteria shall consist of a station identifier, a start date
time, and an end date time.

3.1.4.3.6 Data storage and retrieval performance requirements.

3.1.4.3.6.1 Product storage. The storage function shall store data
classified as a product at the following rate:

(a) Storage in dynamic area within 10 seconds, 50 percent of the time.
(b)  Storage in dynamic area within 20 seconds, 95 percent of the time.

This data storage function shall take place after the completion of the data
identification and validation functions.
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3.1.4.3.6.2 Report storage. The storage function shall store data classified
as a report at the following rate:

(a) Reports shall be stored in the dynamic area within 10 seconds, 50
percent of the time.

(b)  Reports shall be stored in the dynamic area within 20 seconds, 95
percent of the time.

This data storage function shall take place after the compietion of the data
identification and validation functions.

3.1.4.3.6.3 Data retrieval. The performance of the WMSCR data capability
shall be measured while the WMSCR is concurrently processing the data defined
in Appendix I, System Traffic Throughput Test Data Set. Performance
requirements shall apply to both control terminal retrieval and external user
retrieval. The WMSCR shall meet the performance response requirements as
measured from the time the last character of the request is received until the
Tast character of the response is queued for transmission.

3.1.4.3.6.3.1 Product retrieval performance. The WMSCR shall execute a data
request for the latest version of a given product in either of the following
formats:

WMO TTAAii CCCC
RC TTAAij CCCC
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with a response time of A seconds, 50 percent of the time, and a response time
of B seconds, 95 percent of the time, where:

A = 2.5+ 0.002 (product size in bytes)

1]

B = 15.0 + 0.005 (product size in bytes)

This performance assumes a randomness in the product identification
(TTAA11CCCC) and assumes that a product is present for retrieval in all cases.

3.1.4.3.6.3.2 Report retrieval performance. The WMSCR shall execute a data
request for a report from five stations in either of the following formats:

Report SA SSS1, S$SS2, SSS3, SSS4, SSS5
RQ SSS1 SA SSS2 SA SSS3 SA SSS4 SA SSS5 SA

with a response time of C seconds, 50 percent of the time, and a response time
of D seconds, 95 percent of the time, where:

C

5.0 + 0.002 (sum of report sizes in bytes)
D

20.0 + 0.005 (sum of report sizes in bytes)

This performance assumes a randomness in the selection of the five observing
stations (SSSn) and that a report is present for retrieval in all cases.

3.1.4.3.6.4 Weather data deletion. The WMSCR shall delete weather products
and reports within five minutes after the specified purge time.

3.1.4.3.6.5 NOTAM data deletion. The WMSCR shall replace NOTAM reports
within 30 seconds after a NOTAM file is received from the CNSP.

3.1.4.4 Control function. The control function shall consist of two parts as
shown in Figure 9:

(a) Automatic system control.
(b) Operator control.

3.1.4.4.1 Automatic system control. The WMSCR shall operate largely without
operator intervention with the exception of such functions as message-eérror
correction. To control the automated operation, WMSCR shall access and use
information in adaptation data bases (NCDB, PIDB, PADB, etc.). Figure 9 shows
how the adaptation data bases are updated by the operator control function to
control the automatic operation of the major system elements. In addition,
each WMSCR node shall exchange coordinating information with the other node to
determine system status. Figure 9 shows the system event logging function
where system events are recorded for review by the operators.
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3.1.4.4.1.1 Normal operation. Each WMSCR node shall normally be responsible
for serving subscribers located in one geographical half of the country. Each
subscriber (except for the NWSTG) will be connected by the NADIN II PSN or by
a direct link to only one node. The NWSTG has 1inks to both nodes via the
NWID. Any data received at only one node shall routinely be sent to the other
node via the WMSCR internodal link. Subscriber data requests shall be sent
only to the attached node that will respond with the requested data. Fach
WMSCR node shall be capable of and ready to assume responsibility for the
entire network if the other node fails.

3.1.4.4.1.1.1 Qverall automated control. The WMSCR shall monitor the status

of all system elements. If a failure is detected in any element the WMSCR
shall automatically execute an appropriate action to substitute a redundant
element or switch to a backup mode of operation. Part of the overall control
strategy is the exchange of status information between the nodes.

3.1.4.4.1.1.2 Communications c¢ontrol. The communications function shall be
controlled by information in the NCDB. The WMSCR shall automatically detect
failures in any of the interfaces and devise a strategy to best circumvent the
problem, as discussed in the failure scenarios for external systems in
3.1.4.4.1.3.3.

3.1.4.4.1.1.3 Processing control. Automatic operation of the processing
function shall be controlled by information in the PIDB and the PADB.

3.1.4.4.1.1.4 Storage control. Automatic operation of the storage function
shall be controlled by information in the static data bases and by other
adaptation data bases defined in 3.1.4.3.

3.1.4.4.1.2 Internodal coordination. The two WMSCR nodes shall exchange
weather, NOTAM, and coordination information over the WMSCR internodal link.
The WMSCR shall ensure consistency between the operational status,
configuration status, and data base status of both nodes. The WMSCR shall
ensure that the operator at one node will be informed about the actions of the
operator at the other node as they relate to control and system
configurations.

3.1.4.4.1.2.1 Qverall status coordination. The WMSCR shall exchange
coordination information defining the overall status of each node. The
frequency of this exchange shall be a system configuration parameter and shall
be selectable in increments of 1-second, ranging from 1 to 255 seconds.

3.1.4.4.1.2.2 Input data coordination. The WMSCR shall ensure that data
received and stored at one node is also received and stored at the other node.
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interval shall be dependent upon product priority as defined in the PIDB. The
exact value assigned to each priority level shail be a system configuration
parameter definable in 1l-second increments with a value ranging from 1 to 255
seconds.

3.1.4.4.1.2.3 Qutput data coordination. The WMSCR shall exchange

coordination information between the nodes to ensure that a product
successfully transmitted by one node will not be retransmitted by the other
node in the case of a nodal transfer, provided that the coordination
information has been successfully exchanged prior to the transfer.
Conversely, the surviving node shall also ensure that all products for which
no output coordination information have been received will be transmitted
following a system switchover.

3.1.4.4.1.2.4 NCDB coordination. The WMSCR nodes shall exchange information
concerning the configuration and operational status of the NCDB of each node.
Whenever an operator command changes the communications configuration, the
WMSCR shall send coordination information that shall be used by the remote
node to make the corresponding change to its NCDB. The WMSCR shall use
coordination information to ensure that changes in operational status of any
circuit due to line failure or errors will be reflected in the status at the
other node.

3.1.4.4.1.2.5 PIDB coordination. The WMSCR shall ensure that the PIDB
information at the two nodes is consistent. The WMSCR shall exchange
coordination information whenever an update is made to the PIDB either
automatically or as a result of an operator command. This coordination
information shall be used to make the corresponding change to the PIDB at the
other node.

3.1.4.4.1.2.6 PADB coogrdination. The WMSCR shall ensure that the PADB
information at the two nodes will be consistent. The WMSCR shall exchange
coordination information whenever an update is made to the PADB either
automatically or as a result of an operator command. This coordination
information shall be used to make the corresponding change to the PADB at the
other node. :

3.1.4.4.1.2.7 Data base coordination. The WMSCR shall ensure that the static
data base(s) at the two nodes will be consistent. The WMSCR shall exchange
coordination information whenever an update is made to a static data base
either automatically or as a result of an operator command. This coordination
information shall be used to make the corresponding change at the other node.
The dynamic data base(s) shall be identical as a result of the input data
coordination function.

3.1.4.4.1.2.8 Qther coordination. The WMSCR shall ensure consistency between
the nodes of all other operational functions and data bases not specifically
identified in the preceding sections.
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3.1.4.4.1.2.9 Internodal data -base Utility. The WMSCR shall have the
capability to transfer any or -all elements of the data base at one node to the
data base of the other node. After the failure of one node, this capability
will be used to replenish the data base from the surviving node. This utility
shall perform three major functions:

(a) Dynamic data base replenishment
(b) Dynamic data base comparison
(c) Static and Adaptation data base comparison and replenishment

3.1.4.4.1.2.9.1 Dynami¢ data base replenishment. The WMSCR shall have the
capability to transfer over the internodal link weather and NOTAM data from
one node to the other. Only data missing from the receiving node’s data base
shall be transferred. Products shall be transferred in product priority order
as determined by the PIDB.

3.1.4.4.1.2.9.2 Dynamic data base comparison. The WMSCR shall have the

capability to compare the dynamic data base(s) of each node and prepare a
report 1isting the differences between the two nodes. This function shall not
interfere with and shall operate at a lower priority than other users of the
internodal link. In the case where one node is down and the other is not this
function shall cease. Upon restart of malfunctioning node this function shall
begin again.

3.1.4.4.1.2.9.3 Static and adaptation data base replenishment. The WMSCR
shall permit the transfer of the static data base(s), the NCDB, the PIDB, the
PADB, and all other support.data bases from one node to the other via the
internodal link.

3.1.4.4.1.3 Failure operation. The requirement for nodal reliability as
defined in 3.4 shall govern the requirements concerning WMSCR failure
operation. To the extent that the following sections are relevant to a
proposed solution, the requirements defined in the subsection below must also
be met. The WMSCR shall report all failures to the operator on the system
event log, as defined in 3.1.4.4.1.4. Figure 10 is a diagram depicting
various states encountered during failure of WMSCR components.

(a) In the absence of any failure conditions, the WMSCR system shall
be in the Normal Operating Mode (refer to section 3.1.4.4.1.1),
and a node shall be in the Primary State (operating on primary
equipment).

(b) If a critical system components fails, the node shall attempt to
continue normal mode operation on backup equipment (if any) and
shall be placed in the Backup State (operating on backup
equipment). If the failed component(s) is restored, the WMSCR
node returns to the Primary State.

(¢c) Should failures occur to the point where no backup equipment is
available, the node shall be in the Failed State (primary and
backup equipment failed). In this state, the WMSCR functions are
not being performed and the WMSCR subscribers are not being served
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by the failed node. The WMSCR s:stem is in the Degraded Operating
Mode. Should the component be restored within 3 seconds, the node
shall return to the Backup State.

(d) If the failed equipment has no further backup, then the
responsibilities of this node shall be transferred to the other
node. This transfer shall occur automatically or in some cases
(defined following) shall require an operator decision. This
shall be called the Transferred State (functions transferred to
remote node) for the failed node and the Single-Node State
(dual-function operation) for the remote node. In this state, all
functions normally performed by both nodes shall be performed by
the one surviving node. In the Single-Node State, all performance
requirements stated in this specification will be relaxed by 10
percent.

(e) When the failed equipment is restored, the failed node enters the
Recovery State (data base recovery) and the surviving node enters
the Recovery Support State (data base recovery support). In these
states, the two WMSCR nodes shall cooperate to bring the failed
system to a point of readiness to resume its normal functions.
When the failed node is ready, it shall return to Primary State or
Backup State (depending on the backup equipment available) and the
WMSCR system shall be returned to the Normal Operating Mode.

(f) If both nodes enter the failed state simultaneously, service to
the users will be interrupted.

3.1.4.4.1.3.1 Failure within a node. The WMSCR shall automatically detect
errors within the WMSCR system elements. If a node has the inherent
reliability to achieve the required nodal availability without redundancy,
then any failure implies a transfer to the Switched State for the failed node
and Single-Node State for the surviving node.

3.1.4.4.1.3.1.1 Software failure. The WMSCR shall monitor the operation of
all critical software elements and detect the software failure of any such
element. A critical software element is one required for the operation of the
on-line portions of the communications, processing, weather and NOTAM data
base(s) storage and retrieval, and control functions. The WMSCR shall
immediately and automatically attempt to restart the failed element at the
time of detection of a failure. The WMSCR shall not attempt restart of a
software element after the third consecutive failure of the same element
within an adaptable time interval. In this case, the node shall revert to
redundant system elements (if any). If software recovery is not successful,
the operator shall be notified of the problem and, if possible, the WMSCR
software shall restart without the failing element. Should a software problem
prevent a coherent action by the primary or redundant equipment, the
procedures for total nodal failure shall be followed.
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3.1.4.4.1.3.1.2 Hardware failyre. Hardware failure shall be detected and
appropriate automated action taken by the surviving equipment. If redundant
hardware exists, it shall be automatically substituted. This hardware
reconfiguration shall require no more than 10 seconds after failure detection.
The disruption to subscribers shall be limited to the 10 seconds of
unavailability. A1l incoming data shall be recoverable through normal
interface error recovery procedures. The duplication of output data limited
to the data element in progress at the time of failure shall be permitted. If
redundant equipment is not available and if the failed item is critical to the
functioning of the node, then the nodal switchover procedures shall be

followed.

3.1.4.4.1.3.1.2.1 C(Critical equipment. The WMSCR critical equipment shall
consist of the central processing unit, the communications equipment
supporting the synchronous interfaces to the NADIN PSN, NWID, the primary and
the secondary storage device, and the interface supporting at least one
operator position. The total failure of any of these hardware elements at a
node shall result in an automated switchover to the other WMSCR node. If
backup equipment is provided to achieve the nodal availability requirement,
ther an automatic reconfiguration capability shall be required within 10
seconds after failure detection.

3.1.4.4.1.3.1.2.2 Non-Critical equipment. The balance of the equipment at a
node is deemed non-critical. The WMSCR nodal operation shall continue in
spite of the failure of magnetic storage media, control positions, and
printers. The detection of the failure of non-critical equipment, just as for
critical equipment, shall be automatic. If backup equipment is provided for
non-critical items, the reconfiguration process to use this equipment may be
manual.

3.1.4.4,1.3.1.3 Electrical and envirgnmental equipment failure. The WMSCR
shall survive power interruptions of up to two minutes with no loss of
volatile memory. Ouring this period, an interruption of service to
subscribers is permitted. Upon power restoration, the failed WMSCR node shall
perform nodal restoration procedures in accordance with 3.1.4.4.1.3.2.3. No
loss of data shall occur on error-checked input circuits. No duplication of
delivered products whose acknowledgements were received by WMSCR shall occur
on output circuits. The WMSCR shall survive the loss of environmental
conditioning for a minimum of 20 minutes.

3.1.4.4.1.3.2 Complete nodal failure. The WMSCR shall continue to operate
with only one node available with no loss of functionality to any subscriber.
After a nodal failure, the surviving node shall establish connections to all
subscribers served by the failed node. Based on information in the data base
kept current by the exchange of coordination messages, the surviving WMSCR
node shall reestablish the contents of communications data storage for each of
the transferred subscribers. When operating in the single node state, all
performance criteria specified herein shall be relaxed by no more than 10
percent.
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3.1.4.4.1.3.2.1 Failur ion and notifi ion. Total nodal failure
detection shall be automatic. A total nodal failure shall cause the remote
node to be automatically notified of the problem via the internodal link. The
failed WMSCR node shall assume a non-operating status in which it will not
interfere in any way with the surviving node which shall assume a degraded
operating mode and thus a single node state.

3.1.4.4.1.3.2.2 Nodal Switchover. Each of the following conditions shall
initiate a nodal switchover:

(a) When a total nodal failure is detected at one node and
communicated across the internodal link to the other node, the
surviving node shall automatically reconfigure itself to assume
responsibility for all system functions.

(b)  When the operator at one node specifically enters a command that
switches operational control of the network served by the local
WMSCR to the remote node, the switchover request shall be
transmitted across the internodal link as in (a) with the same
result.

(¢) When following a nodal failure without automatic internodal
notification, the operator of the surviving node manually assumes
control of the entire network. In this case, automatic switchover
is not required.

3.1.4.4.1.3.2.3 Nodal restoration. The WMSCR shall automaticé]]y begin
orderly resumption of operation at a failed node following restoration of the
failed element. The following three functions shall be performed:

(a) The dynamic data base shall be restored to a complete status
through both the receipt of data on directly attached input
interfaces (e.g., the NWS), and by the execution of the internodal
data base utility (3.1.4.4.1.2.9).

(b) A1l outstanding coordination messages shall be fully processed.

(c) Connections to all subscribers shall be reestablished after the
data base has been restored.

3.1.4.4.1.3.2.4 Data intearity requirements. The WMSCR shall ensure data
integrity. Data integrity under failure conditions are defined below.

(a) In the absence of a critical system component failure no data
shall be Tost.

(b) In the event of the failure of an error-checked communication
interface, no loss of data on that interface shall be permitted
(assuming the corresponding system also makes provision for the
data storage and retransmission in cases of interface failure).
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(¢) Any incoming data received and successfully stored on communications
" data storage shall not be lost in the event of a system failure. Al
weather data shall be stored within 0.5 seconds of validation. A1)
processed NOTAM data shall be stored within 0.5 seconds of validation.

(d) No more than one message per logical output interface shall be subject
to duplicate retransmission in the event of a system failure.

(e) In the event of the total failure of a node (and the transfer of
subscribers to the remote node), the remote node shall only be
responsible for data which it has successfully received and stored.
Likewise, the remote node shall prevent against duplicate transmission
of only that data for which output coordination messages have been
received.

3.1.4.4.1.3.3 FEailuyre of interfacing systems. The WMSCR shall react to an
interface failure in a manner consistent with the interface type as defined

below.

3.1.4.4.1.3.3.1 NADIN PSN failure. A failure that causes complete isolation
of a WMSCR node from the NADIN PSN shall cause nodal failure procedures to be
executed, with the exception that the node will continue to receive data from
the NWSTG and the other WMSCR node. The WMSCR shall continue to support the

collocated AWP.

3.1.4.4.1.3.3.2 NWSTG failure. A total NWSTG failure will not affect nodal
operation. Pre-specified forecast data will be received from the NSSFC by one
WMSCR node rather than the NWSTG. This data from the NSSFC shall be forwarded
to the other node over the internodal 1ink. Data for the NWSTG shall be
retained in communications data storage. If a link from the NWID to a single
WMSCR node fails, NWSTG data received at the other node shall be forwarded to
the isolated node over the WMSCR internodal link. Likewise, data from the
isolated node for the NWSTG shall be sent over the internodal 1ink to be
forwarded to the NWSTG.

3.1.4.4.1.3.3.3 WMSCR internodal link failure. If the WMSCR internodal link
fails, one node which will be chosen by the FAA, shall assume the responsi-
bility for the entire NAS. The WMSCR shall operate in the degradated mode.

3.1.4.4.1.3.3.4 RWP failure. The failure of a RWP shall cause the WMSCR to
retain the data for that RWP in communications data storage.

3.1.4.4.1.3.3.5 AWP failure. The failure of the AWP shall cause the WMSCR to
retain the data in communications data storage.

3.1.4.4.1.3.3.6 CNSP failure. The failure of the CNSP will not affect the
operation of the WMSCR except for the loss of NOTAM data normally received
from the CNSP. The failure of the CNSP shall cause the WMSCR to retain the
data in communications data storage.
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3.1.4.4.1.3.3.7 ADAS failure. The failure of an ADAS shall not affect WMSCR
operation except for the loss of data normally received from the failed unit.

3.1.4.4.1.3.3.8 M itch failure. The failure of a message
switch gateway shall not impact the WMSCR because the NADIN PSN will

automatically route all connections to the backup gateway.

3.1.4.4.1.3.3.9 rswell (KAWN) failure. The failure of the Carswell system

shall cause the WMSCR to retain the data for Carswell in the communications
data storage.

3.1.4.4.1.3.3.10 Airline packet network user fajlure. The failure of an

airline packet network user shall cause the WMSCR to retain the data in
communications data storage.

3.1.4.4.1.3.3.11 Asynchronous subscriber fajlure. The failure of an
asynchronous subscriber will not be detected by WMSCR.

3.1.4.4.1.3.3.12 Leased Service A System failure. The failure of a SAS

subscriber shall cause the WMSCR to retain the data in communications data
storage.

3.1.4.4.1.3.3.13 National Severe Storm Forecast Center (NSSFC) failure. The
failure of the NSSFC or the link between the NSSFC and WMSCR shall cause the
WMSCR to retain the data in communications data storage.

3.1.4.4.1.3.3.14 WCP failure. The failure of a WCP shall cause the WMSCR to
retain the data for the WCP in the communications data storage.

3.1.4.4.1.3.3.15 Maintenance Processor Subsystem (MPS) failure. The failure
of the MPS shall cause the WMSCR to retain the data for the MPS in the
communications data storage.

3.1.4.4.1.3.3.16 IMP failure. The failure of TMP shall cause the WMSCR to
retain the data for the TMP in the communications data storage.

3.1.4.4.1.4 System event logging function. The WMSCR shall have a
centralized on-line event recording and display capability. A11 WMSCR
processing modules shall issue notices to the system event logging function
describing significant events, their importance, and the time of occurrence.
The event notice shall consist of the following fields:

(a) Event number (cyclical code identifying the event).
(b) Event date/time.
(¢) Event priority.

(d) Descriptive text.
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3.1.4.4.1.4.1 Event number. The WMSCR shall cyc]ﬁcal]y number each event
notice. The event number shall be four digits in Jength, and automatically
reset once every 24 hours.

3.1.4.4.1.4.2 Event date/time. The WMSCR shall automatically generate and
append the current date and time to each event notice. The event date shall
consist of the current day and month, and the time shall consist of the hour,
minute, and second that the notice was generated.

3.1.4.4.1.4.3 Event priority. The WMSCR shall classify event notices as
having one of four degrees of importance, as described below. The assignment
of priorities to specific events shall be made at the time of implementation.

(a) Critical Event. An event notification that requires immediate
action by the operator. A critical event notice shall cause an
audible alarm to sound. A critical event notification shall also
require a specific operator acknowledgement.

(b) Urgent Event. An event notification that requires action by the
operator.

(¢) Important Event. An event notification that requires the
operators attention, but does not require operator action.

(d) Routine Event. An event notification that advises the operator
of the occurrence of a scheduled event.

3.1.4.4.1.4.4 Event notice text. The WMSCR shall display all event notices
in descriptive text which fully describes the event being reported.

3.1.4.4.1.4.5 System event log printer. The WMSCR shall display all event

notices on a system event log printer. Critical and urgent notices shall be
visibly prominent.

3.1.4.4.1.4.6 System event log display. The WMSCR shall record all events to

an system event log file on secondary storage. The event log file shall be
retained on-line for at least 24 hours. The WMSCR shall provide the
capability to use the command terminal for review of events that have been
recorded on the WMSCR event log.

3.1.4.4.1.4.7 (Qff-line journal of system event 1og. The WMSCR shall provide

the capability for all system events to be written to off-line storage in the
system journal. This shall be accomplished at least once every 24 hours.

3.1.4.4.1.4.8 MPS event logging function. The WMSCR shall provide the
capability for all critical and urgent system event notifications to be
written to an on-line MPS storage file. These event notifications shall be
retained until transmitted to and acknowledged by the MPS.
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3.1.4.4.1.5 System statistics. The WMSCR shall maintain the statistics
listed in items (a) through (e) below. The WMSCR shall provide the following
ranges for the statistics listed in items (a) through (e):

CU - Single value with the current (last five minute interval) value.
ST - 12 five minute values covering last hour of operation.

HR - Single value covering last 60 minutes of operation.

LT - 24 hour values covering last day of operation.

DY - Single value covering last 24 hours of operation.

The WMSCR shall provide on-line display of any combination of ranges for each
statistic. The ranges to be displayed shall be assignable by system manager
command. The initial default ranges that shall be displayed for the
statistics are indicated in parantheses as follows:

(a) Overall system statistics:

CPU utilization (ST,LT,HR,DY);

Secondary storage utilization (ST,LT,HR,DY);
Memory utilization (ST,LT,HR,DY);

Channel utilization (ST,LT,HR,DY);

I/0 wait time (ST,LT,HR,DY).

(b) Communications statistics:

Physical interface number of bytes sent (ST,LT,HR,DY);
Physical interface number of bytes received (ST,LT,HR,DY);
Physical interface number of errors (ST,LT,HR,DY);
Physical channel utilization (ST,LT,DY);

Physical channel percent of time channel up (ST,LT,HR);
Logical channel number of bytes sent (ST,LT,HR,DY);
Logical channel number of bytes received (ST,LT,HR,DY);
Logical channel number of messages (CU,ST,LT,HR,DY);
Logical channel average message size (HR,DY);

Logical channel number of connections made (CU,ST,LT,HR);
Logical channel number of errors (CU,ST,LT,HR);
Communication data storage backlog for each partition (CU,ST,LT);
Average communications data storage in use (ST,HR,DY);
Average communications data storage available (ST,HR,DY).

(¢) Data processing statistics:

Number of weather products received (ST,LT,HR,DY);
Number of weather reports stored (ST,LT,HR,DY);

Number of weather reports in error (ST,LT,HR,DY);
Number of weather products transmitted (ST,LT,HR,DY);
Average time for weather product distribution (HR,DY);
Number of weather products distributed (ST,LT,HR,DY);
Number of weather products stored (ST,LT,HR,DY);
Average time to store products (HR,DY);

Average time to break down and store weather reports (HR,DY);
Number of weather products in error (ST,LT,HR,DY);
Number of errors corrected (ST,LT,HR,DY);

Average time to correct error (HR,DY);

Number of products assembled (ST,LT,HR,DY);
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Average delay in scheduled product assembly (HR,DY);

Average delay in triggered product assembly (HR,DY);

Number of weather products retrieved for product assembly
(ST,LT,HR,DY);

Number of weather reports retrieved for product assembly
(ST,LT,HR,DY);

Number of raw NOTAM reports received (LT,HR,DY);

Number of processed NOTAM reports received (LT,HR,DY);

Number of processed NOTAM reports stored (LT,HR,DY);

Number of raw NOTAM reports transmitted (LT,HR,DY);

Average time for processed NOTAM reports distribution (HR,DY);
Number of processed NOTAM reports distributed (LT,HR,DY);
Average size of processed NOTAM reports distributed (HR,DY);
Number of processed NOTAM reports retrieved for product assembly
(LT,HR,DY).

Data base storage and retrieval statistics:

Total number of products stored in the product data base(s) (CU);
Total number of reports stored in the report data base(s) (CU);
Number of bytes stored in the product data base (HR,LT);

Number of products purged from product data base (HR,LT);

Total number of bytes stored in product data base (CU);

Number of bytes purged from product data base (HR,LT);

Number of bytes stored in report data base(s) (HR,LT);

Number of reports purged from report data base (HR,LT);

Total number of bytes stored in report data base (CU);

Number of bytes purged from report data base(s) (HR,LT);

Number of weather data requests (HR,LT);

Number of NOTAM data requests (HR,LT);

Average time to respond to weather data request (HR,DY);
Average time to respond to NOTAM data request (HR,DY);

Number of products requested (HR,LT);

Number of reports requested (HR,LT);

Average number of products per request (HR,DY);

Average number of reports per request (HR,DY).

System control statistics:

Number of operator commands of each type (HR,DY);
Number of internodal coordination messages (CU,ST,LT,HR,DY).
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3.1.4.4.1.5.1 System statistics for MPS. The WMSCR shall maintain statistics
at each node concerning processor utilization and physical communication
interfaces. These statics shall cover the operation of the system since the
last query by the MPS. The WMSCR shall maintain the statistics listed below
for the MPS. '

(a) Overall system statics

CPU utilization
1/0 wait time

(b) Communications statics

Physical channel utilization
Physical channel failure

3.1.4.4.2 Qperator control. This section defines the characteristics of
the operator position and defines operator control functions, operational
requirements, and the functional requirements of the operator control
language. Subsection 3.3 describes the hardware characteristics of the
control position.

3.1.4.4.2.1 Qperator position characteristics. Each WMSCR node shall have
four operator control positions and shall permit an expansion to 16 operator
control positions. Each operator control position shall be capable of
performing all command functions however, these shall be restricted, as
defined in 3.1.4.4.2.1.1.3. An operator control position shall consist of a

video control terminal, keyboard and an associated hard-copy printer.

3.1.4.4.2.1.1 Video control terminal. The video control terminal shall
provide the capability for interactive conversation with the operator and for
full-screen editing. The WMSCR shall permit the display and editing of any
and all documents (messages, reports, 1istings, etc...), including all
documents larger than the physical screen size.

3.1.4.4.2.1.1.1 QOn-line control. The WMSCR shall permit all control
functions to be performed on-line. Control functions shall include system
configuration via adaptation data bases, system monitoring, and system
control. The WMSCR shall not require off-line control utilities for on-line
system configuration.

3.1.4.4.2.1.1.2 Command language syntax. The on-line command language shall
have a consistency of syntax for all commands and shall be oriented toward
ease of operation. The language shall have extensive HELP (structured
referencing to user control syntax) and tutorial capabilities (structured
reference to user control semantics). A1l WMSCR commands shall be self-
verifying to ensure that no command entry can cause the operational WMSCR to
fail.
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3.1.4.4.2.1.1.3 QOperator terminal security. The WMSCR shall restrict the
command capabilities of each control terminal by a security feature. There
shall be three levels of operator privilege:

(a) Operator (edit and data entry functions only).
(b)  Supervisor (system control functions).
(c) System manager (system reconfiguration functions).

A1l priveleges available at the Operator level shall also be available at the
Supervisor level. A1l privileges available at the Supervisor level shall also
be available at the System Manager level. The commands available to each
level shall be defined by the system manager. The system manager shall have
access to all system commands but shall be required to execute a log-on
procedure. The other two levels shall not require a log-on procedure. Only
one terminal at a time shall be assigned supervisory privileges.

3.1.4.4.2.1.1.4 Command recording. The WMSCR shall record the entry of all
operator commands on the system event log.

3.1.4.4.2.1.2 Printer operation. The WMSCR shall associate one of the
hardcopy printers with each command terminal. More than one control terminal
shall be permitted to share the same printer. The WMSCR shall provide an
operator command to print the control terminal data on an associated printer.
In addition, the WMSCR shall provide an operator command capability to direct
any output that would normally be returned to the terminal screen to be sent
instead to an associated printer.

3.1.4.4.2.1.3 System event log printer. The WMSCR shall provide the
capability for printing of unsolicited (computer-to-operator) messages on a
dedicated system event log printer (refer to 3.3.1.8.2). This capability is
described in 3.1.4.4.1.4.

3.1.4.4.2.1.4 Qperator alarm. The WMSCR shail sound an audible alarm when a
critical event occurs. This critical event shall be fully described by the
descriptive text on the system event 1og. The alarm shall not be specific to
a particular control terminal but shall at a minimum of 86 dB from all
terminals within 50 feet of the CPU. The audible alarm shall require a
supervisor entered command to quiet the alarm.

3.1.4.4.2.2 Qperator control functions. The WMSCR shall provide the
following operator control functions as a minimum:

(a) Communications Function:

1) Communications interface control
2) Communications storage control

(b)  Processing Function:
3) Processing contrcl

4) Assembly control
5) Editing control
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(c) Weather and NOTAM Storage and Retrieval Function:

6) Journal control
7) Weather and NOTAM data base(s) control

" (d) Control Function:

8) Overall system control
9) System event log control

3.1.4.4.2.2.1 Communications function.

3.1.4.4.2.2.1.1 mmunications interf ntrol. The WMSCR shall provide
commands that provide operator control of all communications interfaces of the
system.

3.1.4.4.2.2.1.1.1 Network configuration control. The WMSCR shall provide the
capability for operator command to define and modify the communications
configuration of WMSCR. This capability shall include definition of new
circuits (both physical circuits and NADIN virtual circuits), deletion of
existing circuits, and modification of the characteristics of existing
circuits. Al1 changes in communication configuration shall be reflected in
changes to the Network Configuration Data Base (NCDB). Changes to the
physical characteristics of the network shall be available by off-line
command. A1l other configuration changes shall be made by on-line commands.
On-line reconfiguration shall not interfere in the operation of circuits not
affected. This function shall prohibit the entry of incorrect or inconsistent
information.

3.1.4.4.2.2.1.1.2 (Circuit activation and deactivation. The WMSCR shall
provide an operator command to control the operational status of each
interface. An interface may be set to active or inactive status. This function
shall permit overriding of the automatic setting of the circuit status. The
transition from an operational status to a non-operational status shall permit
the completion of link, network, and transport layer procedures on the
circuit.

3.1.4.4.2.2.1.1.3 Network status display. The WMSCR shall provide the

capability to display the status of individual circuits, groups of circuits,
or the entire network by operator command. The status display for each
circuit shall include the number of messages per logical channel for the last
hour, the current operational status, a listing of all error conditions that
have occurred within the past hour, the associated source routing, and the
number of logical channel connections. .

3.1.4.4.2.2.1.1.4 (ircuit event notification and alarm. The WMSCR shall send
an event notification to the system event log whenever a logical connection
cannot be made or a physical channel fails. If the event represents a failure
that requires operator intervention the operator alarm shall also be
activated.
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3.1.4.4.2.2.1.1.5 C(Circuit testing. The WMSCR shall provide the capability to
perform on-line test procedures on any physical circuit. The results of the
test shall be presented on the network status display and presented in a
report that shall be sent to the system event log and stored on the MPS
storage file.

3.1.4.4.2.2.1.2 mmun i ign r ntrol. The WMSCR shall provide
features that will permit control of the communications data storage function
(see 3.1.4.1.2).

3.1.4.4.2.2.1.2.1 Display commynication storage status. The WMSCR shall
provide the capability for operator command to display information about each
communications data storage partition. The displayed information shall
include the number of messages stored at each priority level, the time of the
oldest message, and the alternate destination status. The WMSCR shall also
have the capability of displaying the circuit associated with each partition.

3.1.4.4.2.2.1.2.2 Communications storage retrieval. The WMSCR shall provide
the capability for operator command to display a list of any or all products

that are stored in communications storage. The WMSCR shall also provide the

capability to display the text of the product if it is an alphanumeric.

3.1.4.4.2.2.1.2.3 Qperator-controlled data deletion. The WMSCR shall provide
the capability for an operator command to delete messages in communications
data storage. This capability shall be provided to delete messages within a
partition based on priority, age, type and combinations thereof.

3.1.4.4.2.2.1.2.4 Alternate destination activation/deactivation. The WMSCR
shall provide the capability for the operator command to start and terminate
an alternate destination relationship between two partitions.

3.1.4.4.2.2.2 Processing function.

3.1.4.4.2.2.2.1 Processing control. The WMSCR shall provide commands that
provide operator control of all processing functions of the system.

3.1.4.4.2.2.2.1.1 Add element to the PIDB. The PIDB shall be modifiable
on-line by operator commands. There shall be no disruption of the processing
function during operator controlled modification.” In response to each of the
following commands, the WMSCR shall display the status of the last PIDB
updated. The WMSCR shall provide the capability for on-line addition of
elements to the PIDB. The add PIDB function may be entered at any time and
shall also be available to the operator performing product data editing on an
unknown product. The add function shall require that the operator specify, at
a minimum, the UPI for the entry. Operator entry of all other PIDB information
or additional functions, as described in the following, shall be permitted as
part of the add function.
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3.1.4.4.2.2.2.1.2 Delete element from the PIDB. The WMSCR shall provide the
capability for on-line deletion of elements from the PIDB. The WMSCR shall
delete single PIDB elements when a full UPI is specified.

3.1.4.4.2.2.2.1.3 Modify product distribution. The WMSCR shall provide the
capability for on-line modification of the routing distribution pattern
established for each data product. The WMSCR shall also provide the
capability to make identical routing modifications to groups of products with
the same type of product identificaiton. The WMSCR shall provide the
capability for the operator to specify that additional destinations are to be
added, to specify that existing destinations are to be deleted, or that the
existing set of destinations are to be replaced entirely by a new set.

3.1.4.4.2.2.2.1.4 Modify pr lidation criteria. The WMSCR shall
provide the capability for on-line modification of the validation criteria for
any particular data product. The WMSCR shall also provide the capability to
modify the validation criteria for groups of data products with the same type
of product identification.

3.1.4.4.2.2.2.1.5 Modify product priority. The WMSCR shall provide the
capability for changing the priority associated with each product in the PIDB.
The WMSCR shall also provide the capability for changing the priority of
groups of data products with shared product identifications.

3.1.4.4.2.2.2.1.6 Modify weather product retention informatign. The WMSCR
shall provide the capability for on-line modification of the retention period
of each weather data product. The WMSCR shall also provide the capability to
modify the retention period for a group of weather products with shared
product identifications.

3.1.4.4.2.2.2.1.7 Modify pr ri r mbly information. The WMSCR
shall provide the capability for the on-line modifying of the product assembly
triggering information contained in the PIDB. The WMSCR shall allow the
addition of new format definitions names to the PIDB. The WMSCR shall also
permit the deletion of existing definition names from the PIDB. The WMSCR
shall permit the replacement of the existing set of names with an entirely new
set. The WMSCR shall be capable of performing the functions stated above on a
single PIDB entry or on a group of PIDB entries with shared product
identifications.

3.1.4.4.2.2.2.1.8 Modify product processing information. The WMSCR shall
provide the capability to modify the product processing information contained
in each PIDB entry. The WMSCR shall permit the modification of a single PIDB
entry or to a group of PIDB entries with shared product identifications.

3.1.4.4.2.2.2.1.9 Display product status. The WMSCR shall provide operator

command capability to display the status of a specific product, including all
of the information in the PIDB and the history of that product arrivals.
Refer to 3.1.4.4.2.2.3.2.2.1 for details of this function.
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3.1.4.4.2.2.2.1.10 Modify routing by source. The WMSCR shall provide the
capability to change the routing associated with each data source (input
circuits and product assembly). For each source, the WMSCR shall provide the
capability to add new destinations, delete existing destinations, and replace
existing destinations with new destinations.

3.1.4.4.2.2.2.2 Product assembly control. The WMSCR shall provide the

capability for operator commands to modify the contents of the PADB and to
perform overall control of the product assembly function.

3.1.4.4.2.2.2.2.1 DELETED.

3.1.4.4.2.2.2.2.2 Status display of product assembly. The WMSCR shall
provide the capability to request the display of the status of the product

assembly function. The resultant display shall indicate the current status of
product assembly (idle, active), the next element in the schedule to be
processed, the source routing associated with product assembly, and a summary
of activity for the prior 60 minutes.

3.1.4.4.2.2.2.2.3 QOn-line update of PADB. The WMSCR shall provide the
capability for full on-line operator command and control of the PADB. Both
parts of the PADB, the schedule and the format definitions, shall be
modifiable by the following command functions.

3.1.4.4.2.2.2.2.3.1 Display PADB schedule. The WMSCR shall provide the

capability for operator control to display the daily internal product assembly
schedule. This disptay function shall be selectable and Timited to elements
in a specific time window from 5 to 1440 minutes. A1l information about the

schedule shall be displayed.

3.1.4.4.2.2.2.2.3.2 Addition and deletion of PADB schedule entries. The
WMSCR shall provide the capability for on-line operator control to add new
entries to the daily schedule, delete entries, and change the execution times
of existing entries.

3.1.4.4.2.2.2.2.3.3 (reation of temporary entries in the PADB schedule. The
WMSCR shall provide the capability for on-line operator control to create
temporary entries in the PADB schedule. These entries shall be executed once
and then deleted.

3.1.4.4.2.2.2.2.3.4 ressign of PA hedu]l ntries. The WMSCR shall
provide the capability for on-line operator command to suppress existing
entries for one cycle with automatic reinstatement of entry function. Another
version of this same feature shall permanently suppress an entry (without
deleting it) until manually restored. The WMSCR shall provide the capability
to restore suppressed entries by individual schedule entry or by a time range.
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3.1.4.4.2.2.2.2.3.5 Modify format definitions. The WMSCR shall provide the
capability to create new format definitions using the text editing
capabilities of the operator control terminal. It shall be possible to
modify or delete existing format definitions. At all times the WMSCR shall
ensure a consistency between the schedules and the formats.

3.1.4.4.2.2.2.2.4 Qff-line backup and restore. The WMSCR shall provide a
capability to back up all static data bases to off-line storage and shall
provide the capability to restore all static data bases in cases of a failure
of the on-line data base.

3.1.4.4.2.2.2.3 Editing control. The WMSCR shall support a series of command
functions to control the error-correction process described in 3.1.4.2.3.
These are described in the following subsections.

3.1.4.4.2.2.2.3.1 Initi manual iting. The WMSCR shall provide a command
function that puts a command terminal in the manual editing mode. The first
and highest priority product waiting for correction shall be displayed as a
result of this command. While in the manual editing mode, the terminal shall
continuously display the number of messages waiting for manual editing.

3.1.4.4.2.2.2.3.2 Scan for further errors. The WMSCR shall support a command
a that shall cause data to be scanned for errors. The result of this scanning

process shall be displayed on the screen as a textual description of the error
and a cursor or highlight that locates the error.

3.1.4.4.2.2.2.3.3 Return product for processing. The WMSCR shall support a
command that will cause the displayed product to be returned to the processing
function for normal distribution.

3.1.4.4.2.2.2.3.4 Terminate manual editing. The WMSCR shall support a
command that shall cause a return to normal mode at the terminal during
editing. Any product being manually edited shall be automatically requeued
for subsequent data editing.

3.1.4.4.2.2.2.3.5 (Create a PIDB entry. The WMSCR shall support an operator
command to create a PIDB entry while in the manual editing mode. The features
of this command shall be identical to those defined in 3.1.4.4.2.2.2.1.1 but
shall be executable without leaving the manual editing mode.

3.1.4.4.2.2.2.3.6 Data entry. The WMSCR shall provide a command function
that puts a command terminal into data entry mode. While in the data entry
mode, the terminal shall provided the capability for the edit operator to

enter data for subsequent processing.

3.1.4.4.2.2.3 Static and dynamic data base contrgl. The WMSCR shall provide
the capability for operator control of the static and dynamic data bases.
3.1.4.4.2.2.3.1 Static data base control.
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3.1.4.4.2.2.3.1.1 Siaiis_dﬂ1ﬁ_bisa_nQn1rQl_inr_nigdugi_infgzmaiign. The

static data base for product information is the PIDB. Refer to
3.1.4.4.2.2.2.1 for a complete description of PIDB control functions.

3.1.4.4.2.2.3.1.2 Station Information Data Base conirol. The WMSCR shall

provide control functions that will permit the addition and deletion of
information in the SIDB.

3.1.4.4.2.2.3.1.2.1 Addition of a reporting station. The WMSCR shall provide
the capability for the operator to add a new reporting station to the SIDB.

The SIDB shall permit a minimum of 20,000 station entries. This entry shall
require the full station identification and may also include additional
information as defined in 3.1.4.4.2.2.3.1.2.3.

3.1.4.4.2.2.3.1.2.2 letigon of reporiin ions. The WMSCR shall provide
the capability for operator deletion of existing stations from the SIDB. The
WMSCR shall delete a single-station entry if a full reporting station
identification is entered.

3.1.4.4.2.2.3.1.2.3 Modification of reporting station information. The WMSCR
shall permit operator modification of the information in the SIDB, including:

(a) Station geographical location.
(b) Station title.

3.1.4.4.2.2.3.1.2.4 Station Information Data Base status. The WMSCR shall
provide the capability for operator display of the contents of any SIDB entry
including a display of information about all reports from that station stored
in the dynamic report data base(s).

3.1.4.4.2.2.3.2 Dynami¢ data base control. The WMSCR shall provide command

features that will permit operator control of the dynamic¢ portion of the
weather and NOTAM data base(s).

3.1.4.4.2.2.3.2.1 Qverall dynamic data base status. The WMSCR shall provide

the capability for the operator to request information about the overall
status of the dynamic data base. This information shall consist of the
following as a minimum:

(a) Total storage allocated to the dynamic weather an NOTAM data
base(s).

(b) Amount of total storage currently in use.
(c) Number of weather products stored.
(d) Number of weather reports stored.

(e) Number of NOTAM reports stored.
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3.1.4.4.2.2.3.2.2 Dynamic data base data manipylation. The WMSCR shall
provide the capability for operator examination and correction of the data in
the dynamic weather and NOTAM data base(s). This capability shall include
features for determining the status of specific products and groups of data
products and specific reports and groups of reports. The ability to modify
the contents of the data base(s) shall be restricted to the supervisor.

3.1.4.4.2.2.3.2.2.1 Display weather product status. The WMSCR shall provide

the capability for the display of the status of any weather product or groups
of weather products in the weather product data base. The display shall
include, as a minimum, the following information:

(a) Product identifications(s).
(b)  Product receipt time(s).
(c¢) Product size(s).

(d)  Purge time(s).

The WMSCR shall have the capability to display product status about a specific
weather product or about all weather products matching a partially specified
UPI. If multiple versions of any weather product are present on the data
base, information about each version shall be displayed.

3.1.4.4.2.2.3.2.2.2 Display weather and NOTAM report status. The WMSCR shall
provide the capability for the display of information about reports or groups

of reports stored on the dynamic weather and NOTAM data base(s). This display
shall include, as a minimum, the following information:

(a) Report identification including report type, reporting station,
applicable time, and version information.

(b)  Receipt time(s).
(c) Report size.

The WMSCR shall provide the capability for operator command to qualify the
report status request by either specifying a specific reporting station or
group of stations, weather report type or a group of data types, and a time
range.

3.1.4.4.2.2.3.2.2.3 Display weather product text. The WMSCR shall provide
the capability for operator command to display on the control terminal the
text of any weather product stored on the dynamic weather product data base.
Requests for the display of non-textual products will be treated as product
status requests. The WMSCR shall accept requests with fully defined UPI.
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3.1.4.4.2.2.3.2.2.4 Display weather and NOTAM report text. The WMSCR shall

provide the capability for operator command to display on the control terminal
the text of any report stored on the data base. The WMSCR shall accept
requests for the display of reports from a single station or from a group of
stations. Qualification of report request, by type and time range, shall be

permitted.
3.1.4.4.2.2.3.2.2.5 Modify products and reports. The WMSCR shall provide the

capability for operator command to modify and reenter products and reports
that have been retrieved by the defined commands. The full text editing
features of the command terminal shall be available for the modification of
the text. An operator command function shall control the restorage of the
data into the data base.

3.1.4.4.2.2.3.2.2.6 Deletion of products and reports. The WMSCR shall
provide the capability for deletion of products and reports from the dynamic
data base(s) under operator control. The WMSCR shall accept deletion requests
for fully defined product or report jdentifications. This action shall be
recorded in the system event log.

3.1.4.4.2.2.3.2.2.7 Modify default weather report retention period. The
WMSCR shall provide the capability for an operator command to define and
modify the default report retention period required for weather report
deletion (see 3.1.4.3.4.2).

3.1.4.4.2.2.3.3 Collective breakdown data base modification. The WMSCR shall
provide the capability for the operator to modify, on-line, the collective
breakdown adaptation data base described in 3.1.4.3.2.2.2.1.

3.1.4.4.2.2.3.4 Textual retrieval adaptation data base maintenance. The
WMSCR shall provide the capability for the operator to maintain on-line the
adaptation data base that controls the features of the textual retrieval
language (see 3.1.4.3.3.1.2.1). The following functions shall be supported:

(a) Display, addition, deletion, and modifications of retrieval lists
used in the "RL" queue.

(b) Display, addition, deletion, and modifications of predefined lists
of stations (see 3.1.4.3.3.3.10).

(c) Display, update of information limiting specific subscribers to
specific retrieval services.

(d) Display and modification of all on-line and off-line retrieval
parameters.

3.1.4.4.2.2.3.5 Journal control. The WMSCR shall support several commands to

control the system journal function described in 3.1.4.3.5. These are
described in the following subsections.
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3.1.4.4.2.2.3.5.1 Journal status display. The WMSCR shall display the
current status of the journaling function in response to the entry of an
operator command. The journal status shall include, as a minimum, the
following information:

- (a) Time since the last off-line journal transfer.

(b) The total number of bytes of data waiting transfer to off-line
media.

(c) The total on-line journal capacity.
3.1.4.4.2.2.3.5.2 Journal off-line transfer command. The WMSCR shall support

an operator command to initiate the transfer of data from the on-line journal
to off-1ine media.

3.1.4.4.2.2.3.5.3 Execute journal utility. The WMSCR shall provide the
capability for the operator to control the execution of the journal utility
functions described in 3.1.4.3.5.3. The operator shall propose an execution
list defining the utilities to be executed and the parameters required for
each utility. This 1list shall be submitted for execution without interference
with on-1ine WMSCR activity.

3.1.4.4.2.2.4 Control function.

3.1.4.4.2.2.4.1 Qverall system control.
3.1.4.4.2.2.4.1.1 System startup/restart. The WMSCR shall execute the

system startup/restart procedure in response to an operator command. The
startup/restart function shall initiate the WMSCR system in a manner
consistent with the status and configuration of both WMSCR nodes and the
status of all attached communication circuits and equipment.

There are two modes of the system startup/restart function:
(a) Restart while in normal operating mode.
(b) Restart while in degraded operating mode.

Refer to 3.1.4.4.1.3 for a description of operating modes and states as they
relate to system failure.

3.1.4.4.2.2.4.1.1.1 Restart while in normal operating mode. Upon failure of
a node a restart of that node shall be attempted prior to transfer of control
to the surviving node. It shall occur as part of the recovery from hardware
or software failures. It can occur manually or automatically. It is assumed
that the data bases are intact. While restarting in this mode, WMSCR shall
initialize all interfaces to their status at the time of failure. All other
WMSCR functions shall be initialized to their status at the time of failure.
Upon successful completion of a restart an equivalence test shall be performed
between nodal data bases to determine the integrity of each node.
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3.1.4.4.2.2.4.1.1.2 Restart while in degraded operating mode. A restart
while in degraded mode means that a node has failed and is to be restarted
after its functions have been transferred to the other node. It is assumed
that the data bases are not current. The failed WMSCR node shall
automatically enter the recovery state, and the operating node shall enter the
recovery support state during which the two nodes shall cooperate to
reestablish the data bases at the failed node. At the completion of this
function, the failed node shall revert to the primary state, and
responsibility for the transferred interfaces shall automatically revert to
the previously failed node.

3.1.4.4.2.2.4.1.2 rdwar nfiguration control. The WMSCR shall provide
for the definition of the system configuration. The WMSCR shall also provide
on-line capability for the operator to specify which elements are to be in
operational use and which elements are to be in a standby or off-line status.

3.1.4.4,2.2.4.1.3 QOperational configuration control. The WMSCR shall provide
the capability for an operator command to set or change the operational
configuration status of the WMSCR. The operational configuration status shall
correspond to the availability (or unavailability) of system elements
(circuits, nodes, interfacing systems, etc.). Normally, the configuration
status is determined automatically, but this command feature shall permit
manual override of automatic operation. The WMSCR shall ensure that the
operator at one node shall not be able to access any system parameter that is
being changed at the other node.

3.1.4.4,2.2.4.1.4 Display overall system status. The WMSCR shall provide an

overall system status display that can be requested by an operator command.
The WMSCR shall also permit the operator at one node to request the display of
the status of the other node. This display shall be selectable to show all or
any part of the status of the following:

(a) Hardware configuration status.

(b) System operational configuration, including the status of each
node, interfacing systems, communications interfaces,and software
elements.

(c) Overall system statistics, as defined in 3.1.4.4.1.5.
(d) A list of unacknowledged critical event notifications.
(e) Status of all the WMSCR data bases.

3.1.4.4.2.2.4.1.5 Major processing functigns status display. The WMSCR shall
provide the capability to display the status of the WMSCR processes by
operator command. This display shall report on each of the major processes
which includes the Communications, Processing, Storage and Retrieval, and
Control functions. A1l status information, as defined in 3.1.4.4.1.5, about
the functioning of a process shall be displayed.
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3.1.4.4.2.2.4.1.6 Privilege data base maintenance. The WMSCR shall provide

command features to display, add, delete; or modify entries in the operator
privilege data base. This capability shall be restricted to the system
manager by security procedures (see 3.1.4.4.2.1.1.3).

3.1.4.4.2.2.4.1.7 Printer functi nfi ion. The WMSCR shall provide a
command function that will associate specific hard-copy printers to specific
command terminals. The WMSCR shall also support a command that shall
designate which of the hard-copy printers will be the system event log
hard-copy device. The event-log printer shall not be associated with any
command terminal.

3.1.4.4.2.2.4.1.8 Data base maintenance contrpl. The WMSCR shall provide for
the control of all nodal data base(s) by operator command to determine the
operational status of each data base and to initiate repair or copy activities
as required. The WMSCR shall provide for the transfer of any part of a
dynamic, static, and adaptation data base to off-line storage under operator
control. The WMSCR shall also permit the restoration of any part of a data
base from off-line storage media under operator command.

3.1.4.4.2.2.4.1.9 Internodal utility contrgol. The WMSCR shall provide for
the initiation of the internodal utility by operator command.

3.1.4.4.2.2.4.2 System event log control. The WMSCR shall support several

command functions used in association with the system event log feature
described in 3.1.4.4.1.4. These are described in the following subsections.

3.1.4.4.2.2.4.2.1 Display portion of event 1og on control terminal. The
WMSCR shall support the display of a any portion of the system event log on
any command terminal when requested by a system operator. The WMSCR shall
provide the capability for operator control to specify a time range and
priority level(s) to be displayed. The WMSCR shall provide the capability to
display all unacknowledged critical events.

3.1.4.4.2.2.4.2.2 Audible alarm response. The WMSCR shall provide the

capability for operator command to respond to an audible alarm associated with
an event reported on the system event log. The WMSCR shall permit the
silencing of the audible alarm by the entry of a function key. However, each
critical event shall also require individual operator acknowledgment by the
entry of an acknowledge command. Unacknowledged critical events shall
continue to appear on the overall system status display described in
3.1.4.4.2.2.4.1.4.

3.1.4.4.3  Performance requirements.
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3.1.4.4.3.1 Intern 1 rdination reguirements. Internodal coordination
performance is defined as the time between the occurrence of an event at one
node and the completion of the corresponding activity at the other node. The
following performance requirements for each of the defined coordination
activities shall be met:

(a) Input Data Coordination: 30 seconds after the identification of
jncoming product data.

(b)  Output Data Coordination: 30 seconds after the completion of
transmission of a product.

(c)  NCDB/PIDB/PADB/SIDB coordination: Within 10 seconds after the
completion of a change to one of these adaptation data bases at
one node.

(d) Internodal Data base replenishment: This utility shall achieve an
effective transfer rate of 75-percent of the internodal link
bandwidth.

(e) Internodal Data base comparison: This utility shall perform a
complete internodal data base comparison in a time egqual to or
less than that shown by the following formula:

y * N
t = + 20 seconds
B
where
t = Time of execution (in seconds).
N = Sum of the number of products in the two data bases.
B = 75 percent of the available link bandwidth in bytes per second.
y = Number of bytes required to establish product correlation for

each product.

(f) Internoda) adaptation data base replenishment: The WMSCR shall
permit the exchange of entire adaptation data bases at an
efficiency of not less than 75-percent of the available internodal
1ink bandwidth.

3.1.4.4.3.2 Failure recgvery.

3.1.4.4.3.2.1 Component failure. The WMSCR shall detect and recover from the
failure of a critical element by the substitution of a redundant element (if
available) within 10 seconds.
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3.1.4.4.3.2.2 Nodal transfer. The WMSCR shall automatically transfer
responsibility for supporting external users to the remote WMSCR upon the
unrecoverable failure of a node, as defined in 3.1.4.4.1.3.2.2(a) and (b).
Nodal transfer shall also occur manually, as defined in 3.1.4.4.1.3.2.2(c).
This reconfiguration shall occur in less than one minute. The reestablishment
of output traffic in communications data storage to the users who have been
transferred shall be completed within an additional 2 minutes.

3.1.4.4.3.3 rator command functigns. Unless otherwise stated in Table 1,
completion of the WMSCR operator commands shall take less than the following
times:

(a) For commands that display status only: 1less than one second, 50
percent of the time, and less than three seconds, 95 percent of
the time.

(b)  For commands that update elements in the data base: less than
three seconds, 50 percent of the time, and less than five seconds,
95 percent of the time.

3.1.4.5 Development and testing function. The WMSCR shall have features that
shall support system development and testing. These features shall support
continuing system enhancement and revisions throughout the l1ifetime of the
system. Conceptually, these features shall consist of:

(a) a software development test bed

(b) a communications network simulator.

3.1.4.5.1 Software development test bed. The WMSCR software test bed shall
permit the development of all WMSCR application software and the testing of

individual elements and of the entire system. Each WMSCR node shall be
equipped with the software development tools defined in Section 3.3.2.8 plus
any other features required to provide the testing and simulation capabilities
described below. Testing shall be independent of the operational environment
thereby permitting the simultaneous and independent execution of an
operational WMSCR and a developmental WMSCR. No failure within the test bed
shall affect the operational WMSCR. System resources at a node shall be
sufficient for the simultaneous execution of an operational and test version
of the WMSCR. The test version may involve up to five physical interfaces. A
node not supporting an operational WMSCR shall be able to execute a full nodal
test. The two software development Video Display Terminal (VDT) (refer to
section 3.3.1.7) shall be available to support development and testing
functions. In addition, at least one operator control terminal(s) shall be
able to be temporarily allocated to the testing environment.

3.1.4.5.1.1 Unit testing. Each WMSCR node shall provide the built-in ability
to conduct tests of specific system elements. A system element is a specific
interface or a specific processing function.
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Function ‘Execution Times
50% 95%
Communications Control:
Network status display 1.0 3.0
Circuit activation/deactivation 3.0 5.0
Circuit reconfiguration 5.0 10.0
PIDB-oriented commands:
PIDB status display 1.0 3.0
Add PIDB entry 3.0 5.0
Delete PIDB entry 3.0 5.0
Modify product distribution 3.0 5.0
Modification of validation criteria 3.0 5.0
Modify product priority 3.0 5.0
Modify product retention 3.0 5.0
Modify product trigger information 3.0 5.0
Modify product processing information 3.0 5.0

The above PIDB commands also shall operate globally on the entire PIDB. For
global operations, each command shall be permitted an additional 2.5 seconds
for each 1,000 entries in the PIDB.

Modify Routing by Source 3.0 5.0
SIDB-oriented commands:
Display status SIDB entry
Add a new reporting station

1.
3.
Delete a reporting station 3.
Modification of reporting station information 3.

OO0
(S NSN3 L W IN)
QOO0

The above SIDB commands also shall operate globally on the entire SIDB. For
global operations, each command shall be permitted an additional 2.5 seconds
for each 1,000 entries in the SIDB.

Dynamic data base commands:

Display product status
Display report status

Display product text

Display report text

Deletion of product or report

D = e
OOOOO
MWW w
[N e N N Nen

The above commands also shall operate globally on the entire dynamic data
base. For global operations, each command shall be permitted an additional
2.5 seconds for each 1,000 entries in the PIDB or SIDB.

Table 1. WMSCR Operator Command Execution Time
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Function

Modify collective breakdown adaptation data base
Modify data retrieval adaptation data base
Communications data storage control commands:

Status display

Data retrieval

Deletion (per ten elements deleted)
Activate/deactivate alternate destination

PADB-oriented commands:

Display status of product assembly
Display PADB schedule

Add/delete PADB schedule

Create temporary PADB schedule entries
Suppress PADB schedule entries

Modify Format Definition

Editing commands:

Initiate editing

Scan for further errors

Return product for distribution
Terminate editing

Create PIDB entry

System event log/journal commands:

Display portion of system event log

on command terminal

Activate/deactivate system event log printer
Audible alarm response command

Journal status display

Start/terminate journal off-line transfer
Execute journal functions

Table 1. WMSCR Operator Command Execution Time (Cont...
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Execution Times

50% 95%
5.0 10.0
5.0 10.0
1.0 3.0
3.0 5.0
2.5 5.0
3.0 5.0
1.0 3.0
1.0 3.0
3.0 5.0
3.0 5.0
3.0 5.0
(no performance
specified)
3.0 5.0
1.0 3.0
3.0 5.0
1.0 3.0
3.0 5.0
3.0 5.0
1.0 3.0
1.0 3.0
1.0 3.0
3.0 5.0

(no performanc
specified)
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3.1.4.5.1.2 Nodal testing. Each WMSCR node shall provide the built-in
ability to conduct tests of the entire node involving all interfaces and all

processing functions.

3.1.4.5.2 Network simylator. The WMSCR shall have a communications network
simulator which shall permit testing the WMSCR without the need for actual

communication interfaces. The simulator shall have the capabilities to
reallocate system resources so that sufficient resources shall be available to
simulate the WMSCR network and subscribers. The WMSCR test bed and the
simulator shall operate with logical independence although they may share
hardware or software resources. Tre connection between the test bed and the
simulator shall be physical communications interfaces.

3.1.4.5.2.1 Interface simulation. The network simulator shall have the
capability to duplicate the logical characteristics of all WMSCR physical
interfaces. The simulator shall duplicate the characteristics of the physical
interfaces between the WMSCR and: NADIN PSN, NWSTG, NWID, CTS, collated AWP,
and WMSCR remote node. The simulator shall duplicate the logical interface
characteristics of all NADIN PSN subscribers which include CNSP, MPS, SAS, Air
Transport Association (ATA) subscribers, APAD, NADIN message switch gateway,
NSSFC, Carswell Air Force Base, MWP, WCP, TMP and other WMSCR System
Specification users. The network simulator shall have the capability to
simulate as little as a single physical/logical interface and as much as the

entire proposed WMSCR network.

3.1.4.5.2.2 Test data set entry and storage. The network simulator shall
provide features for the entry and storage of predefined test data sets for
input to the WMSCR from each simulated interface (per Appendix 1). A test
data set shall consist of the data itself and a schedule for its introduction
on the interface. The WMSCR shall provide the capability for the operator to
compose and/or correct test data sets using the operator terminals. The WMSCR
shall provide support programs permitting the conversion of data on external

media to test data sets.

3.1.4.5.2.3 Traffic capture and display. The simulator shall provide
features for the capture, storage and subsequent display of traffic
transmitted on any input or output interface during a test.

3.1.4.5.2.4 Network simulator configuration. The network simulator shaill
provide features for operator configuration for specific tests in accordance
with test data set magnitudes defined in Appendix I. The configuration
process shall define which interfaces are to be supported, which test data are
to be used, and which traffic and statistics are to be captured and

maintained.

3.1.5 WMSCR functional flow diagram. Refer to Figure 2.

3.1.6 Configuration allocation. To be specified by system design activity.

3.1.7 Interface reguirements.
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3.1.7.1 External ipterfaces. The WMSCR receives data from or sends data to a
variety of external sources. The WMSCR interface with each of the external
systems shall be in compliance with the requirements set forth in the
respective IRD to be found as appendixes to this specification. A list of all
external systems interfacing with the WMSCR is given below with reference to
the respective Interface Requirement Documents.

(a) NWSTG . . . . . . . ... ... NAS-IR-90022507
(b) AWP . . . . . . ... e e NAS-1R-25042507
(¢) RWP . . . . . . . NAS-IR-25072511
(d) Packet Network User . . . . . . . . . NAS-IR-94022507
(e) Asynchronous PAD User . . . . . . .. NAS-IR-94032507
(F) MPS . . . . . o .o NAS-1R-51030002
(@) CONSP . . o o oL NAS-IR-25072505
(h) ADAS. . . . . . . ..o NAS-IR-25082507
(i) Message Switch Network User . . . . . NAS-IR-94012507
(3) WCP . . . ..o, NAS-1R-25072503
(k) TMP . . . oo NAS-IR-25072401
(vy CIS ..o e e e NAS-1R-92020000

3.1.7.1.1 External systems interface diagram. Refer to Figure 1.

3.1.7.2 Internal interfaces. To be specified by system design activity.

3.1.8 Government-furnished property list. Government-furnished facilities,
equipment, and services will be identified in the contract schedule.

3.2 System characteristics. This subsection specifies WMSCR physical

characteristics including physical requirements, environmental conditions,
materials, electromagnetic radiation requirements, workmanship,
interchangeability, safety, deployment requirements, human performance/human
engineering, and nameplates and nomenclature.

3.2.1 Physical requirements.

3.2.1.1 Weight Limits. The cabinets and frames shall be designed for an
average weight distribution of floor loading not to exceed 125 1b/ft?2 (610.3
kg/m2).

79



FAA-E-2764c¢
July 25, 1990

3.2.1.2 Dimensional limits. The WMSCR node equipment, including the
operational positions and equipment units (racks, cabinets, consoles, and
frames), shall be placed within a 1,450-sq.ft. room in the National Aviation
Weather Processing Facility (NAWPF). The WMSCR equipment dimensions shall not
exceed the size limits for transportability within the NAWPF.

3.2.1.2.1 Accessibility. Equipment units shall provide front access, or rear
access, or both, as needed for maintenance and repair activities.

3.2.1.2.2 Access clearance. Distance required for maintenance access between
the rows of equipment units shall not exceed 5 feet (1.5 m) for front access
and 4 feet (1.2 m) for rear access.

3.2.1.3 Durability. The structural strength and rigidity of the equipment
units shall be such that common carrier handling in loading, shipping,
unloading, and setting into position for installation will not cause damage to
any WMSCR component nor deformation to the equipment units.

3.2.1.4 Pgwer requirements. The WMSCR shall operate on one or both of the
FAA-supplied electrical power services available within the NAWPF. The power
consists of 120 volts +10 percent, 60 Hz + 2 percent, single-phase three-wire
service, and 208 volts, +10 percent, 60 Hz + 2 percent, three-phase four-wire
service from a Power Conditioning System (PCS). WMSCR power protection
devices shall be provided to ensure that the WMSCR operates without damage
from power and frequency fluctuations of the PCS.

3.2.1.4.1 Power distribution. Power will be furnished to the WMSCR through
individual circuit breakers. OQOverload protection and further distribution
shall be designed within the WMSCR. WMSCR power distribution requirements
are:

(a) The WMSCR shall be designed to minimize the phase-to-phase load
imbalance for three-phase power and meet the Federal load balance
specified in FAA-STD-020.

(b) Each equipment unit shall be provided with a single
circuit breaker for supply-power overload protection,
as well as a visible circuit-breaker indicator.

(c) Each equipment unit shall provide for the distribution
of electrical power within the unit.

(d) Each chassis mounted in the equipment units shall be
provided with a single circuit breaker for supply
power overload protection.

(e) A1l circuit breakers shall be provided with a
mechanical shield to prevent accidental tripping.

(f) Design of the WMSCR shall be such that the removal of
power from any component cannot damage any other
component.
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3.2.1.5 Electrical grounding/interfacing.

3.2.1.5.1 Grounding and bonding. The WMSCR system grounding and bonding
shall be in accordance with FAA-STD-020. WMSCR grounding and bonding shall be

compatible with that of other equipment interfacing with the WMSCR. Refer to
FAA-STD-020, Section 3.8.4, for equipment containing both low and high
frequency circuits. Refer to the following guidance for grounding of low
speed circuits only.

3.2.1.5.2 Grounding networks. The WMSCR shall have at least four grounding
networks:

(a) AC ground.

(b) Chassis ground.
(¢c) Signal ground.
(d) Circuit ground.

3.2.1.5.2.1 AC ground. A common AC ground derived from the AC power source
in the NAWPF shall be used for all AC power in the system. The WMSCR AC
neutral shall be kept separate from the equipment frame and signal grounds.
The FAA will furnish the single point earth ground and the AC power ground at
both sites.

3.2.1.5.2.2 (hassis ground. A1l surfaces of panels, chassis, frames, and
cabinets shall be at a common chassis ground potential. The ground for
equipment located at operating positions shall be connected to the common
chassis ground potential. The WMSCR chassis ground shall be isolated from
signal ground. AC safety ground and chassis ground shall be identical. The
chassis ground shall be connected to the NAWPF ground system. A1l frame
surfaces that are fastened together shall be treated to provide non-oxidizing
contact surfaces so that an acceptable chassis ground is achieved. WMSCR
equipment units shall have a ground bus.

3.2.1.5.2.3 Signal ground. The WMSCR signal ground shall be isolated from
the WMSCR chassis ground. The chassis ground system shall not be used to
provide signal return paths.

3.2.1.5.2.4 (Circyuit ground. Communications trunk circuit equipment shall
have a separate ground system. When the WMSCR interfaces with common carrier
facilities, the circuit ground shall be connected to the common carrier
grounding system.

3.2.1.5.2.5 Return paths. Each signal and control cable shall be provided
with a minimum of one return path. Separate wires shall be used for power
supply returns. Outer conductors or shields shall not be used as signal or
power returns. '

3.2.1.5.2.6 Electrostatic discharge (ESD). WMSCR equipment accessible by
users shall be immune to ESD from personnel bearing a static charge.
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3.2.1.6 Wiring. A1l WMSCR equipment and wiring shall be in accordance with
the applicable portions of the National Electrical Code (NEC) NFPA-70,
published by the National Fire Protection Association (NFPA).

3.2.1.7 Cooling.

3.2.1.7.1 Internal temperature. The internal temperature of an operating
WMSCR shall stay within the operating 1imits of all WMSCR components without
requiring special cooling equipment other than forced-air cooling using room

temperature air.

3.2.1.7.2 FEorced-air cooling. Either explosion-proof motors or motors
accompanying for the WMSCR equipment, shall be used if forced-air cooling is

used.

3.2.1.7.3 Airflow. Mounted WMSCR equipment shall be arranged so that
natural-and-forced-convection airflow is optimized.

3.2.1.8 Security. There shall be no physical security devices required on
WMSCR equipment.

3.2.2 Environmental conditions. The WMSCR shall be designed to comply with
the following environmental conditions that may be encountered during the
transportation, storage, and operation of the system.

3.2.2.1 Natural envirgnment. The WMSCR shall be designed for the operating
and non-operating environmental conditions listed in Table 2 ( Note: Table 2
does not apply to commercial off-the-shelf equipment Y. A1l specification
requirements for operating under service conditions shall be met when the
equipment is operating at the specified duty cycle. Operating service
conditions apply under all fixed or slowly varying conditions of AC line
voltage and frequency defined in FAA-G-2100. Non-operating conditions include
shipping and handling, storage, and installations that are not operating. If
the equipment is designed to the non-operating condition, then design
verification test results equal to or beyond these conditions must be
available; if not, then protective containers and/or an environmental control
system shall be provided so the stated non-operating condition is not
experienced by the equipment.

3.2.2.2 Induced envirgnment. The shock design requirements needed to
withstand the commercial carrier transportation requirements shall follow
MIL-STD-810. For unpackaged bench handling, the WMSCR hardware shall
withstand a 4-in. pivoted drop and a 1-in. free drop from any possible
direction.

3.2.3 Materials. processes, and parts. Procedures shall exist for the WMSCR
off-the-shelf designs to manage corrosion, dissimilar metals, noxious
materials, and material compatibility.

3.2.3.1 Corrosion. Corrosion control and monitoring shall address pertinent
causes and preventive techniques presented in MIL-HDBK-721.
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Table 2. The WMSCR Environment

Equipment Equipment
Environment Operating Non-operating
Altitude 0 to 8,000 feet 0 to 50,000 feet
Temperature range +10 to +40 degrees -50 to +70 degrees
centigrade centigrade
Humidity, % RH 10% to 80% Up to 100% RH,

non-condensing
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3.2.3.2 Dissimilar metals.

3.2.3.3 Hermetic sealing. WMSCR hardware shall not consist of materials that
are nutrients for fungi where it is practical to avoid them. When used and
not hermetically sealed, such materials shall be protected against moisture
and fungus with a fungus-resistant varnish. These tasks shall be performed in
accordance with FAA-G-2100.

3.2.3.4 Parts.

3.2.4 Electromagnetic interference requirements. The WMSCR equipment shall
meet the conducted and radiated emissions requirements of FCC Rules and
Regulations, Part 15, subpart J, and of MIL-STD-461, Parts 1 and 7, as
applicable to WMSCR when tested to MIL-STD-462. Modifications to MIL-STD-461,
as applicable to WMSCR, are in Appendix IX.

3.2.5 Workmanship. WMSCR off-the-shelf equipment shall be manufactured,
processed, tested, and handled so that finished items ensure reliable
operation and safety throughout the 20-year service 1ife. The items shall be
free of defects that would interfere with operational use, such as scratches,
nicks, burrs, loose materials, contamination, and corrosion. General
workmanship shall be in accordance with MIL-STD-454, Requirement 9. Printed
circuit assembly and printed wiring assembly workmanship shall be in
accordance with ANSI/IPC-A-610, Class II.

3.2.6 Interchangeability. Interchangeability shall be in accordance with
FAA-G-2100. The equipment shall be modular and standardized. Each WMSCR 1ine
replaceable unit (LRU) shall be physically, mechanically, structurally, and
electrically interchangeable without modification, and without causing any
unit to deviate from the requirements of this document.

3.2.7 Safety. The WMSCR system shall be compliant in all aspects with
Occupational Safety and Health Administration (OSHA) Safety and Health
Standards (29 CFR 1910).

3.2.8 Deployment requirements.

3.2.8.1 Production system deployment sites. Two WMSCR systems shall be
developed. One production system shall be installed at eacii of the following
tocations:

(a) Salt Lake City NAWPF.
(b) Atlanta NAWPF.
(c) Leesburg Center (for NWID).
3.2.8.2 WMSCR production systems. The WMSCRs shall be deployed at the FAA-

designated location within the NAWPF. In addition, NWID shall be installed in
the FAA Leesburg, Virginia facility.
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3.2.9 System effectiveness models. Any trade-off processes used in
determining WMSCR design shall make use of effectiveness modeling to assess
the potential value of proposed design alternatives. These models shall be
developed at the system architecture level (1 and 2) and be extended to
subsystem levels appropriate to each function being evaluated. The lTowest
level of concern for WMSCR is the single functionality or equipment level.
The system effectiveness model shall be in accordance with the description in
the prepublication edition by RADC of the MIL-HDBK-XXX, Electronic Reliability
Design Handbook. System effectiveness shall be defined as the probability
that a system can successfully meet an operational demand initiated at a
random time when operated under the specified conditions.

3.2.10 Human performance/human engineering. The human engineering aspects of
the WMSCR equipment design shall comply with MIL-STD-1472 where applicable.

3.2.11 Nameplates and nomenclature. Each equipment assembly that has a front

panel, chassis, or enclosure shall have a nameplate. The design of the
nameplate shall use FAA Drawing C-216 (FAA-G-2100, Figure 1) as a guide.
Standard commercial practices for identification marking on hardware,
products, content, and techniques shall be used for the identification,
nomenclature, marking, and labeling of WMSCR system equipment. Individual
nameplates shall be permanently affixed to the assemblies on an exposed
surface area, other than operating panels and doors.

3.2.11.1 Serial numbers. Each piece of equipment with a nameplate and each
LRU shall have a permanent serial number, in accordance with IEEE 200-75,
starting with one and continuing up through the total number of such items
supplied on the WMSCR contract.

3.3 Processing resources.

3.3.1 System elements. The WMSCR shall consist of two identical systems.
One shall be located in the NAWPF building in Atlanta, Georgia, the other
Jocated in the NAWPF building in Salt Lake City, Utah. Each system is called
a node. A1} system functional requirements shall be in accordance with
section 3.1.4. The requirements defined below refer to the resources at each
WMSCR node that are actively performing the on-1ine WMSCR functions of
communications, product processing, data storage and retrieval, and system
control.

3.3.1.1 General requirements.

3.3.1.1.1 O0Off-the-shelf. The WMSCR hardware shall consist only of
off-the-shelf products.

3.3.1.1.2 Redundant equipment. Should the required availability be achieved
through redundant equipment, the switchover to the standby unit shall be
automatic and shall cause an interruption no longer than the 10 seconds
defined in 3.1.4.4.1.3.1.2.
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3.3.1.1.3 Growth requirements. The initially installed system shall have
sufficient system components/resources to permit a 100% growth capability

without enhancement, modification, or expansion of the operational WMSCR
system components. In addition, the initially installed system shall have
sufficient expansion capability through the addition of system components, but
without any change in system design or any requirement for further software
development, to support a 100-percent increase in communications connectivity
and traffic to external users, a 100-percent increase in CPU processing power,
a 400-percent increase in control terminals, and a 200-percent increase in
data storage over that which is specifically required by other sections of
this specification and the growth requirements stated in this section.

3.3.1.2 (Central processor.

3.3.1.2.1 Processing speed. The processing capacity of the CPU shall be a
system design option.

3.3.1.2.2 Main memgry. The proposed equipment shall provide
byte-addressable, error-correcting RAM memory. The memory size, access speed,
and porting characteristics shall be system design options.

3.3.1.2.3 MWord size. The word size shall be a system design option.
3.3.1 2.4 Character set standard. ASCII shall be provided as a standard

character set. Capabilities for conversion between ASCII and EBDIC for
interfacing external systems shall be provided.

3.3.1.2.5 Instruction set architecture. The instruction set architecture is

a system design option.

3.3.1.2.6 Interrupt capabilities. The interrupt architecture shall be a

system design option.

3.3.1.2.7 Direct Memory Access (DMA). DMA shall be a system design option.

3.3.1.3 Secondary storage. Secondary storage facilities shall provide a
minimum on-line storage capacity at each node to achieve the duplicate data

base requirement defined in 3.1.4.3.1.2.2(a). A minimum of two physical units
are required.

3.3.1.4 Data channel requirements. Data channel architecture shall be a

system design option.

3.3.1.5 FEront-en mmyn i igns pr r.. The proposed equipment shall be
equipped with a front end communications processor or equivalent to perform
physical, link, and network layer communication functions. The unit shall
have the following minimum characteristics.

(a) Shall be programmable.

(b) Shall be modularly expandable.
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(¢) Shall support synchronous communications at rates up to 64 kbps on
individual circuits.

(d) Shall support bit-orientated and byte-oriented 1link Tevel
: protocols, in particular, X.25 LAPB and ANSI X3.66 (ADCCP).

(e) Shall support a minimum of 10 synchronous circuits with a
100-percent expansion capability.

(f) Shall have a interface conforming to RS-232 or RS-449/RS-422
: hardware configurable. If the interfaces are not configurable,
then five interfaces shall conform to RS-232 and five interfaces
shall conform to RS-449/RS-422 and/or EIA-530.

3.3.1.6 Off-line storage for journal entries. The proposed equipment shall
have a unit for reading and writing data to an off-line storage medium with
the capability to store and retrieve off-line journal entries.

3.3.1.7 Video display terminals. Each WMSCR node shall have four Video
Display Terminals (VDTs) used as general-purpose, operator-control terminals,
plus two VDTs for software development and testing functions. Expansion to 16
VDTs shall be possible. The VDT shall consist of an alphanumeric Video
Display Unit (VDU) and a detachable keyboard. Each VDT shall provide the
capability to:

(a) Interactive WMSCR command entry.
(b) On screen data composition and editing.
(c) Support of software development and testing functions.

VDTs shall communicate with the CPU and communications front end using a
serial, parallel, or direct channel attachment interface. At least one VDT
shall communicate directly with the CPU to aliow its use as a maintenance
control position if the FEP should become inoperative. Table 3 defines the
minimum requirements for the VDT.

3.3.1.8 Printers. Each WMSCR node shall be equipped with two types of
printers: one high-speed line printer and five low-speed printers.

3.3.1.8.1 High-speed line printer. There shall be one high-speed line
printer at each WMSCR node that will be used for volume printouts and program
development. Table 4 outlines the required features.

3.3.1.8.2 Low-speed printer. There shall be five Jow-speed printers at each
WMSCR node. These printers shall be logically associated with the four video
display terminals. The fifth shall be used as a system event log printer.
Table 5 outlines the required features.

3.3.2 System software requirements. The WMSCR system software shall consist
of an operating system and associated software. The system software shall be
off-the-shelf and unmodified.
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3.3.2.1 System configuration. The operating system shall include an on-line

configurator that shall permit the addition or deletion of peripherals to the
system without system interruption.

3.3.2.2 Task management. The operating system shall support multitasking and
multiprocessing operations. Multiple levels of priority shall be supported.

3.3.2.3 Memory management. The operating system shall manage all system
memory.

3.3.2.4 Device management. A1l peripherals shall be supported by the
operating system that shall provide a suitable high-level interface between

the device and all applicable OTS and custom-designed applications programs.

3.3.2.5 FEile management. The system shall include a file management system
that controls the storage of data on secondary storage. A fiie directory
structure shall be an integral part of this feature.

3.3.2.6 Time management. The operating system shall maintain a real-time
clock synchronized with the coded time source (CTS) and shall provide time of

day and interval timer services.

3.3.2.7 System control. The system software shall include features for the
initial and continuing control of the WMSCR functions.

3.3.2.7.1 Initiatijon/termination. The WMSCR shall provide the capability for
operator control to initiate and terminate any process running on the provided

hardware.

3.3.2.7.2 Performance monitoring. The operating system shall include
features that shall permit the display of system performance and which shall
report on resource utilization.

3.3.2.8 Development software. The proposed system software shall include
program development capabilities that shall include all features and

facilities used to develop the WMSCR application software. Using the provided
system components the WMSCR shall provide for new WMSCR modules to be
developed, tested, and integrated without interfering with active operations.

3.3.2.8.1 mpiler mblers/link editors. A macro assembler and a single,
high-level structured Tanguage compiler shall be provided with the
system-control software. A program link editor (if required) shall also be

provided.

3.3.2.8.2 Debugger. A symbolic interactive debugger for use in software
testing that is suitable for the provided compiler shall be furnished.
Software development tools shall be supplied.

3.3.2.8.3 Program library maintenance system. A program library maintenance

system shall be provided to organize and maintain all source codes.
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Item
No.

10

Table 3.

Feature

Keyboard

Display screen

Character set

Character
attributes

Cursor position

Communication
interface port
Power requirements

Temperature of
resident environment

Standard compliance

Device reliability
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The WMSCR Video Display Terminal Attributes

Requirement

Detached, standard typewriter
layout (QWERTY), 20 function
keys minimum

12" diagonally measured CRT
with 80 columns by 25 rows,
scrolling, and variable
intensity capability

Minimum subset 96 ASCII
characters

B1link, underline, or high
intensity,
reverse character image

Cursor up, down, left, right,
home, CR, backspace

Full duplex transmission at a
minimum

rate of 9600 bps

115 Vac +10%, 60Hz +2%

4 to 40 degrees centigrade
FCC Part 15, subpart J, Class
A

UL Tisted

10,000 hours MTBF minimum



Item
No.

10
11

Table 4.

Feature
Print type

Print speed

Column width

Character set

Device Test

Device controls

Power requirements

Temperature of
resident environment

Standards
compliance
Device reliability

Device noise
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The WMSCR High-Speed Printer Attributes

Requirement
General-purpose.
Minimum 600 lines-per-minute
for the specified character
set.

132 columns with double
tractor feed.

Minimum subset 96 ASCII
characters.

Local self-test.
On-line/off-1line, line feed,
form feed, and self-test all
operator accessible.

115 Vac +10%, 60Hz +2%.

4 to 40 degrees centigrade.
FCC Part 15, subpart J, Class
A UL

listed.

2500 hours MTBF minimum.

Less than 70dB(A) at 3 feet.
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Table 5. The WMSCR Low-Speed Printer Attributes

Item
No. Feature Requirement

1 Print type General-purpose.

2 Print speed Minimum 160 characters per
second for the specified
character set.

3 Line spacing Function code coﬁtro]]ed.

4 Columnar width 132 columns with double
tractor feed.

5 Character set Minimum subset 96 ASCII
characters.

6 Device test Local self-test.

7 Device controls On-line/off-1ine, line feed,
form feed, and self-test all
operator accessible.

8 Power requirements 115 VAC +10%, 60hz +2%.

9 Temperature of 4 to 40'degrees centigrade.

resident environment
10 Standards compliance | FCC part 15, subpart J, class
A, UL listed.
11 Device reliability 5000 hours MTBF minimum.
12 Device noise Maximum 65 dB(A) at 3 feet.
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3.3.2.9 Diagnostic software. A full compliement of hardware diagnostic
programs shall be provided. These programs sha'l isolate a hardware failure

to the LRU. Diagnostics for all provided equipnent and peripherals shall be
furnished.

3.3.3 ign an in nstraints. This section specifies the software
design and coding constraints under which the custom-designed software shall
be designed and implemented. It also specifies design constraints QTS
software must adhere to.

3.3.3.1 Software design requirements. A1l WMSCR software shall be designed

in accordance with the requirements in this specification. The software
design shall accommodate the following requirements:

a. Identical software (adaptable to the local resources, environment,
and workload) shall be installed at each site.

b. Design emphasis shall be placed on reliability, error detection,
fault tolerance, and recovery from abnormal conditions.
Techniques used to meet this requirement may include, but are not
limited to, formal verification of critical software, continuous
checking for data consistency, redundant software for essential
functions, and duplicate storage of data and programs.

c. The design shall support system modification, enhancement, and
expansion throughout the expected lifetime of the WMSCR.

d. The software design shall provide logical and physical data
independence. Changes made to the logical structure of the data
shall not impact the application programs. Changes made to the
physical structure of the data shall not impact the logical
structure of the data or the application programs.

e. The software design shall provide data integrity. It shall
protect data from accidental loss or damage.

3.3.3.1.1 Softwar ign considerations. A1l WMSCR software shall be
designed with consideration to the following:

(a) Identification and authentication.
(b) Controlled access.

(¢) Operating system integrity.

(d) Residue cleanout.

(e) Audit trails and trace routines.
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(f)  The software design shall protect data from operational abuse,
theft, and unauthorized use.

(h) The software design shall provide a common and controlled approach
to adding new data, and to modifying and retrieving existing data.

(i) The software design shall ensure that the system is initialized to
a correct, internally defined, and operat1ona11y ready state upon
recovery from a fault and that all processing interrupted by a
fault is properly resumed after recovery.

(j) The software design shall incorporate the commercially available
operating system that is applicable to the processing elements and
consistent with the selected design and architecture, along with
commercially available compiler, loader, librarian, and other
debug and utility tools.

3.3.3.1.2 ign_uni ri . The WMSCR software design or software

architecture shall be functionally and operationally modular to:
a. Facilitate system expansion, modification, and configuration
control.
b. Enhance system reliability by facilitating fault detection,

diagnosis,containment, recovery, and fault-tolerant behavior.

o Facilitate data base changes to the lowest pract1ca1 level without
large program reassemblies.

Each unit shall perform a single unique function, with inputs, outputs, and
intermodular interfaces clearly defined. Each unit shall be separately
compilable. Each unit shall consist of a specification part, data
declarations, and sequence of statements. The specification part shall
contain the information necessary to use the unit. The data declarations
shall define Togical entities needed by the module. The sequence of
statements shall define operations to be performed. Only statements within a
unit shall access private data-types of that unit. Other units shall access
data through interfaces provided by this unit.

3.3.3.1.3 Design representation. The design shall be represented in a manner
that facilitates traceability to the specification, ease of understanding, and
ease of design implementation. The representation shall be maintained as part
of the design data base. The WMSCR design representation shall:

a. Provide a natural expression of the control. constructs specified
for code development.

b. Be compatible with the properties and facilities of the target
: language candidates and their automated tool implementations.
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Facilitate a precise specification of fhe design and impose a
rigorous structure on the design.

Be directly processable by the tools specified in 3.3.3.1.4 to
facilitate the anaylsis provisions noted and to enable standards
enforcement to be accomplished.

Be comprised of successive, independent levels of abstraction with

an independent set of objects and the operations on these objects
defined at each level.

Explicitly document design decision with high-order decisions not
affected by low-level implementation.

Be expressed in such a way that programmers receive only that
information needed to complete a unit and users receive only that
information needed to use a unit.

Provide formal, testable unit specifications with design decisions
decoupled and encapsulated, interfaces explicitly defined, and
complete documentation of dependencies.

Special design tools and techniques. Design support tools shall be

used to record, analyze, and maintain the WMSCR software design. These tools
shall provide:

a.

Traceability of software system components to software
requirements. '

Configuration control and tracking of changes in the design and
software requirements.

Completeness and consistency testing of all software units.

Modeling and simulation to support processing resource allocations
and to predict system performance under varying work loads, as
required.

The means to verify adherence of the design to software design
standards.

The means to indicate in the design representation that a design
feature is incomplete and, later, to identify and track all such
incomplete design features.

Various printed outputs such as source listings, error
lists,cross-reference lists, flow charts, hierarchy charts, design
change history logs, extensive external code documentation manuals
(organized for flexible and precise reference), and any other
documentation required to validate the WMSCRs program design.
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The tools shall be applicable throughout the software development and
maintenance life cycle. They shall address all aspects of operational
software design, including data structures, files, and interfaces. The tools
shall encourage and facilitate design of software in accordance with the
contractor-supplied Software Quality Assurance Plan.

3.3.3.2 JSoftware development. A1l software specifically developed for WMSCR
shall be implemented in a single, High-Order Language (HOL) with structured

attributes consistent with the requirements in 3.3.3.2.1. Assembler language
shall be permitted only in those limited cases where the HOL is unable to
provide the desired functionality.

3.3.3.2.1 Unit attributes. Structured programming techniques shall be
employed. A1l units shall be implemented with one entry and one exit, with
the exception. of error conditions. Only structured HOL shall be utilized.
A11 program units shall have the following additional attributes:

a. A program unit shall contain the code required to implement a
single, well-defined function and shall not exceed, on the average
100 executable, non-expandable high-order language statements, or
at most 200 executable, non-expandable high-order language
statements.

b. A1l source codes shall be indented to clearly denote logical
levels of constructs for ease of visual inspection.

c. A11 segments shall have sufficient annotation, i.e., comments, to
explain inputs, outputs, branches, and other items not obvious in
the code itself. Explanatory notes shall be uniformly indented.

d. Statements shall be grouped and arranged in a meaningful order in
the code, e.g., columnar rather than a horizontal string.

e. Data declarations shall be grouped and arranged in a meaningful
order in the code, e.g., columnar rather than a horizontal string.

f. Data names and procedure labels shall be meaningful in that labels
shall be suggestive of their function.

g. Each line of source code shall contain one statement only.

h. Formats for error and diagnostic messages shall be standardized
and shall require no additional interpretation such as table
lookups.

i. Loop indexes shall not be altered during loop execution.

J. Unnecessary assignment of a constant value to a variable
(especially within a loop) shall not be made.

k. Code shall be written so that no code can be modified during
execution.
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1. Units shall not share temporary storage locations of variables.
m. Each unit shall be uniquely identiiied.
n. Except for error exits, each unit shall have a single entry point

and a single exit point.

0. Complicated expressions, such as compounded negative Boolean
expressions and nesting beyond five levels, shall not be used.

3.3.3.2.2 f commercial and r 1 ftware. The use of any.

commercially procured software or software developed for other applications
(reusable software) shall be confined to that which has been demonstrated to
meet the performance criteria, reliability, maintainability, availability,
testing, and documentation requirements as stated in the Statement of Work
(SOW) and this document.

3.4 Quality factors.

3.4.1 Reliability. The WMSCR shall achieve a nodal Mean Time Between Failure
(MTBF) of 1,666 hours, minimum, for critical equipment.

3.4.1.7 Design reliability. Design reliability emphasis for the WMSCR is
primarily directed to off-the-shelf, proven designs. For an off-the-shelf
design to be designated a proven design, there must be adequate substantiating
data, from field use or test, obtained under operating environments similar to
that specified for WMSCR.

3.4.1.2 Design policy. The following design policies shall be applied.

3.4.1.2.1 Single-point failures. The WMSCR design shall avoid possible
occurrence of single-point failures that impede or prevent the accomplishment
of required system functions.

3.4.1.2.2 Propagation of primary failures. The WMSCR shall be designed so

that the primary failure of a component does not cause subsequent failure of
other components.

3.4.1.2.3 Backup equipment. Reliability shall be increased by the use of
backup equipment, where appropriate. The WMSCR shall have no performance
degradation when backup equipment is switched on-line.

3.4.1.2.4 Functional independence. The WMSCR design shall minimize
functional interdependency of separate components.

3.4.1.2.5 Controlled degradation. Where functional interdependencies do
exist, the WMSCR design shall attempt to allow, after the loss of a

functionality, only controlled degradations of other functionalities. A
degradation can be considered controlled if WMSCR may still perform all its
functions, although at an up to 10-percent reduced rate or volume.
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3.4.2 Maintainability. Maintainability is the ability of a WMSCR node to be
retained in or restored to specified conditions when maintenance is performed
by personnel having specified skill levels, using prescribed procedures and
resources, at each prescribed level of maintenance and repair. The WMSCR
shall achieve a nodal Mean Time to Repair (MTTR) of 0.5 hours, maximum, for
critical equipment.

3.4.2.1 Maintainabili licy. The design of the WMSCR shall be compatible
with the logistics maintenance concept set forth herein. Equipment utilized
in the WMSCR shall be designed to expedite restoration of a system function
interrupted by a failure through removal of a readily replaceable modular
element containing the faulty element; this replaceable modular element is
designated as the Line Replacement Unit (LRU). The system shall incorporate
automatic fault-isolation capabilities in the form of built-in test equipment/
built-in test (BITE/BIT) and/or external test equipment utilizing test points
such that 85 percent of all failure occurrences can be isolated to the single
faulty LRU, and 95 percent to no more than two LRUs. On-site WMSCR preventive
maintenance tasks shall be required no more than once every 90 days, as
specified in FAA Order 6000.30, Airway Facilities Service Policy Decisions for
the Maintenance Program of the 1980s.

3.4.2.2 Design constraints.

3.4.2.2.1. Service and access. For all WMSCR equipment, design for ease of
servicing and access shall be in accordance with paragraphs 5.9, 5.10, 5.11,

and 5.13 of MIL-STD-1472. A1l major components (equipment) or modules shall
be completely removable from their enclosure with minimum feasible
disassembly. A1l test points shall be accessible without disassembly of the
equipment. The equipment shall be designed to permit module replacement
without removal of adjacent modules. Calibrations and adjustments shall be
accomplished through the use of either built-in meters and gauge or portable
test instruments. When safety allows, access shall be provided to modules
from outside the basic equipment through the use of swing-out units, pull-out
drawers with drawer slides, cable extenders and cable retractors, and
circuit-card extenders, to allow module operation in the open position. The
variety and number of special tools and test equipment to maintain the
equipment shall be held to a minimum.

3.4.2.2.2 Test points. A1l WMSCR equipment not covered by built-in test
equipment or testable by diagnostic software shall provide test points and
facilities for connecting external test equipment for determining performance
guality of the equipment. Test points shall be in accordance with
MIL-STD-415.

3.4.2.3 Modularity. A1l equipment shall be designed to be modular, and the
number of unique module types shall be kept to a minimum. Plug-in modules
shall be standardized to permit interchangeability of similar modules without
alignment or adjustment. A1l modules shall be keyed to prevent incorrect
installation and/or incorrect interconnection.

97



FAA-E-2764c¢
July 25, 1990

3.4.2.4 Monitorin irem . The WMSCR shall have both automated
self-monitoring capabilities and operator-initi - ted monitoring capabilities.
WMSCR shall automatically and constantly evaluate the operational status of
each hardware component and each software element corresponding to the major
system functions. Any anomaly shall be reported to the operator via the
system event 1og and also to the MPS via the WMSCR/MPS interface. The status
of any hardware element and the status of any software element shall be
displayed on the operator control terminal within 15 seconds following an
operator request.

3.4.3 Availability. Availability shall be defined as the probability that a
WMSCR node will be in a state capable of meeting its functional requirements
when it is called upon at a random time, exclusive of the effects of any
logistics or administrative delays. It is affected by failure rates, backup
equipment strategies, repair times and strategies, and effects of preventive
maintenance. The WMSCR inherent availability at a node shall not be less than
0.9997, excluding non-critical equipment and excluding FAA-supplied air
conditioning and power.

3.4.4 Transportability. Each equipment item fabricated or procured for the
WMSCR system shall, in its packed-for-shipment configuration, be capable of
being transported via common surface or air carriers. Size, weight, and other
physical characteristics shall be consistent with the provisions of section
3.2.1 and section 5.

3.4.5 Additional gquality factors. The WMSCR quality control and computer

software quality control shall be in accordance with the requirements of
FAA-STD-013 and FAA-STD-018.

3.5 Logistics.
3.5.1 Maintenance.
3.5.1.1 Maintenance concept. A three-level maintenance concept will be

employed for the WMSCR. These three levels are: (1) site (organizational),
(2) shop (intermediate), and (3) depot. The locations at which the respective
maintenance tasks will be performed are: (1) the NAWPF, (2) the sector repair
center (SRC), and (3) the FAA depot/Original Equipment Manufacturer (OEM).

3.5.1.1.1 Si NAWPF) -1 ] maintenance. Maintenance is performed at this
level on systems, subsystems, and support equipment in direct support of NAWPF
operations. It includes system maintenance monitoring, system fault
isolation, and correction of system failures through the removal and
replacement of Line Replaceable Units (LRUs), but does not include
disposition, repair, service, calibration, and verification of the removed
LRUs. Removed LRUs will be forwarded to the SRC.
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3.5.1.1.2 Sector Repair Center (SRC)-level maintenance. Maintenance is
performed at this level in direct support of site-level maintenance and
involves disposition, repair, service, calibration, and verification of items
removed during site maintenance. It normally excludes activities requiring
equipment, facilities, or skills that can be provided more economically at the
depot level.

3.5.1.1.3 Depot-level maintenance. This level of maintenance includes the

responsibility for repair of LRUs, such as printed circuit boards, which are
beyond the economic or skill capability of the shop maintenance level.

3.5.1.1.4 LRU definition. An LRU is a repairable unit consisting of a
combination of components, parts, assemblies, subassemblies, etc., which, when
removed and replaced, will restore the larger entity within which it operates
to an operational configuration. It excludes items falling under the
definition for a repair/piece part.

3.5.1.2 Support and test equipment (S&TE). S&TE shall be identified and

documented in accordance with the Statement of Work.

3.5.1.2.1 System-level test equipment. The test equipment necessary for
system maintenance, i.e., fault isolation down to the LRU level, shall be kept
to a minimum. These functions shall be primarily represented by built-in test
diagnostics and equipment with WMSCR.

3.5.2 Supply. The WMSCR design shall make maximum use of standard, approved
parts already in the government inventory.

a. The spares provisioning shall fully consider use of the FAA system
for supply support and spares control action.

b. The results of past data, reflecting manufacturer’s support
recommendations/experience for off-the-shelf equipment, and
experience with similar equipment, shall be the basis for
provisioning decisions.

c. Spare/repair parts shall be provisioned, positioned, and
time-phased to production in adequate range and quantity to
provide full support concurrent with WMSCR prime mission equipment
delivery. Initial provisioning shall include support for all
levels of maintenance and repair.

3.5.3 Support facilities. The WMSCR will be installed in existing NAWPF
facilities located at Salt Lake City, Utah, and Atlanta, Georgia.
Installation shall not require modification of existing faciiities.
Quantitative requirements, in sufficient detail, shall be developed for usage
of existing facilities and equipment so that availability may be verified.

3.5.4 Personnel.

3.5.4.1 Maintenance personnel. There are four major maintenance functions
(monitoring, diagnostic, repair, and preventive maintenance) that must be
quantified and supported by maintenance personnel per FAA delineation of
personnel levels. The WMSCR shall be maintainable by personnel defined by
these levels:
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(a) Developmental Specialist: An uncertified technician who performs
maintenance tasks at the site, shcp, or depot level.

(b) Systems Specialist: A certified technician who performs
maintenance tasks at the site, shop, or depot level.

(c) Systems Analyst: An analyst who provides the in-depth system
skills necessary to diagnose and resolve complex and difficult
problems related to a specific system and its interfaces. These
analytical and trouble-resolving skills would be beyond those
expected of a systems specialist.

(d) Systems Engineer: An engineer who provides systems management and
control for all systems and provides the broadest range of systems
knowledge and expertise to ensure real-time quality control and
system integrity.

3.5.5 JIraining. Training of FAA personnel for WMSCR shall be accomplished in
accordance with the Statement of Work and FAA-STD-028, FAA Standard for
Contract Training Programs.

3.6 Precedence. The order of precedence of the various regquirement
categories identified in the following is intended to be applied in making
requirement, design, and implementation related trade-offs. The establishment
of these precedence categories does not imply that it is acceptable not to
meet certain of the requirements contained in the WMSCR specification. Unless
specifically waived in accordance with applicable WMSCR configuration
management procedures, all requirements expressed herein shall be met.

3.6.1 Intrinsic system capabilities. Of highest priority for achievement are

those requirements which mandate the presence of an intrinsic system
capability that is generally verifiable without the necessity for extensive
analysis. An example of such a requirement is the addition of headers to
outgoing products.

3.6.2 Inter-system independence. This second priority of design

characteristic means that the WMSCR must be designed and built in such a
manner that it avoids adverse impact on the other elements of the NAS.

3.6.3 Performance standards. The third priority is the accommodation of
those requirements that define quantitative (but also often qualitative)

standards of performance of what are generally intrinsic system capabilities.

3.6.4 Design goals. Of lowest priority are those requirements that specify
design goals, features that relate primarily to non-quantifiable or subjective
aspects of ease-of-use or operability, or desired characteristics of the WMSCR
that cannot be directly related to the attainment of any of the higher
priority requirement categories.

3.7 Configuration management requirements. WMSCR configuration management
shall be in accordance with FAA-STD-021. Configuration management methods
applied to software shall also be in accordance with DOD-STD-2167, Defense
System Software Development, as applicable.
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4.0 TEST REQUIREMENTS

4.1 General. This section describes the aspects of WMSCR testing, proposed
test locations, test responsibilities, qualification methods, test levels,
requirements, quality conformance requirements, and content and use of the
Qualification Cross-Reference Table.

4.1.1 Phil h fT ing. The WMSCR shall be tested in a series of tests
that demonstrate, verify, and validate:

(a) compliance with all functional and performance requirements stated
in this specwfwcat1onl

(b) operability of the WMSCR under a wide range of required situations
(¢) utilization of the WMSCR by the users.

WMSCR testing shall be based on a bottom-up, buildingblock approach that takes
a defined subset of WMSCR requirements and validates compliance of that
building block with its requirements before proceeding to validate the next
higher level of integration. Major test series shall progress from the module
level, to the component level, to the subsystem level, and up to the system
test level. Special test requirements shall be developed to accommodate each
test phase. The functional capabilities of each successive building-block
increase until the final building-block implements all WMSCR system
requirements. '

4.1.2 Test levels. WMSCR testing shall be structured in the following major
categories:.

a. Unit Test (UT). UT shall consist of software module and
component-level design qualification tests prior to delivery of
configuration items to Systems Integration Test.

b. Systems Integration Test (SIT). SIT shall consist of
configuration item (CI and CSCI) integration testing and shall
include system function, performance, and support tests.

c. Factory Acceptance Test (FAT). FAT shall consist of pre-shipment,
system-level testing.

d. Site Acceptance Test (SAT). SAT shall consist of post-shipment,
system-level testing and shall include operational suitability
tests.

4.1.2.1 Unit test. The Unit Test (UT) shall demonstrate the operation of

individual components or modules. UT serves to verify functional performance,
data flow, and interface requirements.

101



FAA-E-2764c¢
July 25, 1990

4.1.2.2 SIT. The Systems Integration Test (SIT) shall demonstrate the
successful concurrent operation of from 2 to all WMSCR Configuration Items
(CI), Computer Software Configuration Items (C5CI), and subsystems in the
contractor’s SIT facility environment (or equivalent). The complete WMSCR
configuration shall be tested using an environment that simulates the external
environment anticipated by the FAA (refer to section 3.1.4.5.2). A Test
Readiness Review (TRR) shall be conducted prior to the SIT. The SIT plan
shall define the input data, initialization requirements, expected output
data, and evaluation criteria. Testing resources such as personnei,
equipment, facilities, and schedules shall also be detailed.

4.1.2.3 FAI. This test (otherwise known as a pre-shipment system test) shall
be performed to validate the function of the system at the contractor’s test
facility and will be witnessed by the FAA. The FAT shall demonstrate the
adequacy of the WMSCR design by testing all aspects of system function and
performance, as defined in the system specification. The FAT plan shall
define the range of tests, input data, initialization requirements, expected
output, and test success criteria. Testing resources such as personnel,
equipment facilities, and schedules shall also be identified. Upon the
successful completion of the FAT, each WMSCR shall be transported to and
installed at its intended field environment.

4.1.2.4 SAT. This test (otherwise known as a post-shipment system test)
shall be performed to validate the function and performance of the system
(previously demonstrated by the FAT at the contractor’s test facility) in its
intended field test environment. This test shall use all available actual
field stimuli and inputs. Field inputs not available shall be simulated.
Following the successful completion of the SAT, each WMSCR shall be ready for
FAA Operational Test and Evaluation (OT&E). The SAT plan shall present
descriptions and test success criteria for transferring the WMSCR systems from
the contractor’s test environment to the FAA NAWPFs and for checkout testing.
This test plan shall define the range of tests, input data, initialization
requirements, expected output, and criteria for evaluating test results.
Testing resources such as personnel, equipment, facilities, and schedules
shall also be identified. System performance testing for the SIT, FAT, and
SAT shall be performed under:

(1) Normal data flow and normal operating conditions.

(2) Limit and overload conditions.

(3) Erroneous data input and abnormal operating conditions.

(4) Failure and recovery conditions.
4.1.3 11 nformance reqguirements. Each test plan shall delineate each
specific WMSCR requirement to be demonstrated during the test. Included with
each requirement shall be an indication of the method to be used to

demonstrate the requirement, the expected output or results, and how the
results will be analyzed to determine success or failure. 1In each formal test
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procedure, the requirement identification shall be noted at the beginning of
the procedure steps that test the requirement. Requirement identification
shall consist of the number used in Section 3 of this specification. Each
test report shall contain a section that delineates all requirements
demonstrated during the test, followed by an indication of the actual output
or results and a statement .concerning the success or failure of the
demonstration. The Qualification Cross-Reference Table described in 4.3 shall
be a progressive and ongoing table included and maintained in formal test
plans. The corresponding test report for each test plan shall include the
table updated to reflect the relative completeness of requirement
satisfaction and the deviations necessary to proceed to the next level of
test activities.

4.2 T nstrain

4.2.1 Physical confiquration. The physical configuration of the WMSCR shall
remain the same during FAT and SAT testing.

4.2.2 Equipment movement. DELETED.

4.3 Qualification cross-reference table. The following is a methodology used
to verify adherence to requirements specified in Section 3. The verification
methods include inspection, analysis, demonstration, and test. Each
requirement and method of verification shall be presented in tabular form, as
shown in Table 8.

4.3.1 Implementation of verifi ion meth . These verification
requirements shall be mandatory for use in all testing of the WMSCR. Where
applicable, pass/fail criteria for each verified requirement shall be defined
and placed in the appropriate documentation. Failure to "pass" the
appropriate verification action(s) (inspection, analysis, demonstration, or
test) shall be cause for rejection. No adjustments to the equipment shall be
allowed during verification. Upon evaluation of the cause of the failure and
the implementation of proper corrective measures, the verification in which
the failure occurred shall be repeated. If the corrective action has affected
prior verifications, if a computer program is changed, or if any hardware is
changed, then the prior verification shall be repeated. Each verification
method is detailed in the following sections.

4.3.1.1 Inspection {I). Inspection is verification by visual examination of
the item, without the use of special laboratory equipment or procedures. It
involves a review of descriptive documentation and comparison of the
appropriate characteristics with a predetermined or referenced standard to
determine conformance to reguirements.

4.3.1.2 Analysis (A). Analysis is verification by technical/mathematical
evaluation or simulation using mathematical representation (i.e., mathematical
nodels, algorithms, equations), charts, graphs, circuit diagrams, data
reduction/recording and representative data to prove that an item meets
specified requirements. Representative data may include data collected from
previous or other equipment and system verifications.
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4.3.1.3 Demonstration (D). Demonstration is an uninstrumented test, where
success is determined from observation alone. Included in this category are

tests whose results can easily be determined on a pass-fail basis.

4.3.1.4 Test (T). Test is verification, through systematic exercising of the
system under all appropriate conditions with collection, analysis, and
evaluation of quantitative data for predetermined performance characteristics.
Acceptability of the item is determined by the comparison of the data with
pre-established quantitative requirements and occurrences.

4.3.1.5 External Interface Verification (*). The method of verification of
external interface requirements of the WMSCR shall be in accordance with the
Verification Requirements Traceability Matrices (VRTMs) of the referenced

IRDs.
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Table 6. Qualification Cross-Reference Table

Paragraph Paragraph Name

REQUIREMENTS

System definition

Missions

Threat

System modes and states

System functions and system performance
requirements

Communications function

Network Configuration Data Base (NCDB)
Communications data storage

Interfaces to data communications
storage function

Priority data communications storage
Resiliency to system failure
Communication storage configuration
Obsolete weather data deletion

Storage retention 1imit

Alternate destination assignment
Return to storage capability

Capacity of communications data storage
Communications function interface with
other WMSCR functions

Control function interface

Processing function interface

WMSCR external interfaces

WMSCR/WMSCR interface

WMSCR/NADIN PSN interface

WMSCR/NWSTG interface

WMSCR/AWP interface

WMSCR/CNSP interface

WMSCR/RWP interface

WMSCR/Packet network users interface
WMSCR/Asynchronous Packet Assembler
Disassembler (PAD) user interface
WMSCR/Maintenance Processor Subsystem
interface
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Table 6. Qualification Cross-Reference Table (Cont’d)

Paragraph Paragraph Name Method
3.1.4.1.4.10 WMSCR/ADAS interface D
3.1.4.1.4.11 WMSCR/Message switch network users interface D
3.1.4.1.4.12 WMSCR/WCP Interface D
3.1.4.1.4.13 WMSCR/TMP interface D
3.1.4.1.4.14 WMSCR/CTS 1interface D
3.1.4.2 Processing function D,I,-
3.1.4.2.1 Product Information Data Base I,-
3.1.4.2.1.1 Organization of the Product

Information Data Base D,I-
3.1.4.2.1.2 PIDB entries D
3.1.4.2.2 Identification and validation -
3.1.4.2.2.1 Data identification I,D
3.1.4.2.2.1.1 Universal Product Identifier I,D
3.1.4.2.2.1.2 UPT organization D
3.1.4.2.2.1.3 UPI subformats I
3.1.4.2.2.1.3.1 Data in WMO format I,D
3.1.4,2.2.1.3.1.1 Messages in ICAO format I,D
3.1.4.2.2.1.3.1.2 ADAS formats D
3.1.4.2.2.1.3.2 Data in FCM-S2 D
3.1.4.2.2.1.3.3 Data request formats D
3.1.4.2.2.1.4 Universal Report Identifier (URI) I,D
3.1.4.2.2.1.5 URI organization T
3.1.4.2.2.2 Data validation I,D
3.1.4.2.2.2.1 Data in WMO format 1,0,T
3.1.4.2.2.2.2 Data in FCM-S2 D
3.1.4.2.2.2.3 Data in AWOS format D
3.1.4.2.2.2.4 Collective verification D
3.1.4.2.2.2.5 NOTAM reports D
3.1.4.2.3 Data editing I
3.1.4.2.3.1 Error presentation D
3.1.4.2.3.2 Error correction D
3.1.4.2.3.3 Corrected data resubmission D
3.1.4.2.4 Product distribution D,I
3.1.4.2.4.1 Distribution based upon product

identification D
3.1.4.2.4.2 Distribution based upon source D, -
3.1.4.2.4.3 Distribution of data request

responses D
3.1.4.2.4.4 Distribution determined by operational

status , -,D
3.1.4.2.4.5 Routing loonback prevention ' D
3.1.4.2.4.6 Distribution determined by communication

data storage status D

.4 Distribution determined by validation error D
.5 Product assembly D
D

D

I

~J

Scheduled product assembly
Arrival triggered product assembly
Product assembly data base (PADB)
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Table 6. Qualification Cross-Reference Table (Cont’d)

Paragraph Paragraph Name Method
3.1.4.2.5.3.1 Schedule D
3.1.4.2.5.3.1.1 Day-of-week selection D
3.1.4.2.5.3.1.2 Temporary entries D
3.1.4.2.5.3.1.3 Entry suppression D
3.1.4.2.5.3.2 Format definition I,D
3.1.4.2.5.3.2.1 Static text - D
3.1.4.2.5.3.2.2 Variables D
3.1.4.2.5.3.2.3 Product and report references D,I
3.1.4.2.5.3.3 Missing weather data D
3.1.4.2.6 Processing performance -
3.1.4.2.6.1 Data identification, validation, and .
distribution performance T,-
3.1.4.2.6.2 Product assembly performance T
3.1.4.3 Storage and retrieval function D
3.1.4.3.1 Weather and NOTAM data base(s) -
3.1.4.3.1.1 Data base organization I
3.1.4.3.1.1.1 Static data base -
3.1.4.3.1.1.1.1 Product Information Data Base I,D
3.1.4.3.1.1.1.2 Station Information Data Base D, -
3.1.4.3.1.1.2 Dynamic data base(s) I,-
3.1.4.3.1.1.2.1 Dynamic product data base I,D
3.1.4.3.1.1.2.2 "Dynamic report data base(s) 0,1
3.1.4.3.1.2 Data base requirements -
3.1.4.3.1.2.1 Data base reorganization I
3.1.4.3.1.2.2 Duplicate data base(s) D
3.1.4.3.1.2.3 Survival on system failure D
3.1.4.3.1.2.4 Internodal data base transfer D
3.1.4.3.2 Data storage D
3.1.4.3.2.1 Product storage D, -
3.1.4.3.2.2 " Report storage D
3.1.4.3.2.2.1 Universal Report Ident1f1er (URT) D
3.1.4.3.2.2.2 " Collective breakdown D
3.1.4.3.2.2.2.1 Collective breakdown adaptation data base D
3.1.4.3.2.2.2.2 Collective breakdown general procedures D
3.1.4.3.2.2.2.3 Collective breakdown specific procedures D
3.1.4.3.2.2.2.4 Collective breakdown verification D
3.1.4.3.2.2.2.4.1 " Duplicate weather report check D
3.1.4.3.3 Data retrieval D
3.1.4.3.3.1 General requirements ' ; -
3.1.4.3.3.1.1 Retrieval function modularity I
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Table 6. Qualification Cross-Reference Table (Cont’d)

Paragraph Paragraph Name Method
3.1.4.3.3.1.2 Textual retrieval language D,-
3.1.4.3.3.1.2.1 Table defined textual retrieval language I,D
3.1.4.3.3.1.2.2 Textual retrieval language interactive

capability D, 1
3.1.4.3.3.1.3 Retrieval Security D
3.1.4.3.3.1.4 Request Identification D, -
3.1.4.3.3.1.5 Data response ADU D
3.1.4.3.3.1.6 Data request reject ADU D
3.1.4.3.3.2 Weather product retrieval functions D
3.1.4.3.3.2.1 Specific UPI D
3.1.4.3.3.2.2 Date/time-range D
3.1.4.3.3.2.3 Latest version )
3.1.4.3.3.2.4 Multiple retrieval D
3.1.4.3.3.2.5 Multiple criteria D
3.1.4.3.3.3 Weather and NOTAM report retrieval functions D
3.1.4.3.3.3.1 Specific URI D
3.1.4.3.3.3.2 Specific NOTAM URI . D
3.1.4.3.3.3.3 Station weather report retrieval D
3.1.4.3.3.3.4 Station NOTAM report retrieval D
3.1.4.3.3.3.5 Time-range report retrieval D
3.1.4.3.3.3.6 Latest version weather report retrieval D
3.1.4.3.3.3.7 Latest version NOTAM report retrieval D
3.1.4.3.3.3.8 Multiple weather and NOTAM report retrieval T,D
3.1.4.3.3.3.9 Multiple criteria weather and NOTAM

report retrieval D
3.1.4.3.3.3.10 Station set weather report retrieval D
3.1.4.3.3.4 Retrieval users D
3.1.4.3.3.4.1 External users I
3.1.4.3.3.4.1.1 RWP data requests D
3.1.4.3.3.4.1.2 AWP data requests D
3.1.4.3.3.4.1.3 Network user data requests D
3.1.4.3.3.4.1.4 Leased Service A system data requests D
3.1.4.3.3.4.1.5 Airline user data requests D
3.1.4.3.3.4.1.6 Message switch network user data requests D
3.1.4.3.3.4.1.7 WCP data requests D
3.1.4.3.3.4.1.8 CNSP data requests D
3.1.4.3.3.4.1.9 TMP data requests D
3.1.4.3.3.4.2 Internal retrieval -
3.1.4.3.3.4.2.1 Data retrieval by internal data assembly D
3.1.4.3.3.4.2.2 Operator data retrieval D
3.1.4.3.4 Data deletion D, -
3.1.4.3.4.1 Product deletion D
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Table 6. Qualification Cross-Reference Table (Cont’d)

Paragraph Paragraph Name _ ‘ Method

~NO

4 Report deletion
.4.3 NOTAM report deletion
4.4 Communications data storage deletion
System journal '
Journal contents
Journal transfer
Journal utility functions
Selective product printing
Selective report printing °
. Selective system event-log printing
Traffic analysis
Data analysis
System performance analysis
Reporting station history
Data storage and retrieval performance
requirements
Product storage
Report storage
Data retrieval :
Product retrieval performance
Report retrieval performance
Weather data deletion
NOTAM data deletion
Control function
Automatic system control
.1 Normal operation
Overall automated control
Communications control
Processing control
Storage contro]l
.2 Internodal coordination
Overall status coordination
Input data coordination
Output data coordination
NCDB coordination
PIDB coordination
PADB coordination
Data base coordination
Other coordination
Internodal data base utility
Dynamic data base replenishment
Dynamic data base comparison
Static and adaptation data base
replenishment
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Table 6. Qualification Cross-Reference Table (Cont’d)

ONOD WA =

p—

WWWWWWRNIMNINININ L b b s

Paragraph Name

Failure operation

Failure within a node

Software failure

Hardware failure

Critical equipment

Non-critical equipment

Electrical and environmental equipment failure
Complete nodal failure

Failure detection and notification
Nodal switchover

Nodal restoration

Data integrity requirements
Failure of interfacing systems
NADIN PSN failure

NWSTG failure

WMSCR internodal link failure

RWP failure

AWP failure

CNSP failure

ADAS failure

Message switch gateway failure
Carswell (KAWN) failure

Airline packet network user failure
Asynchronous subscriber failure
Leased Service A System failure
National Severe Storm Forecast Center
(NSSFC) failure

WCP failure

MPS failure

TMP failure

System event logging function
Event number

Event date/time

Event priority

Event notice text

System event log printer

System event log display

0ff-1ine journal of system event log
MPS event logging function

System statistics

System statistics for MPS
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Table. 6. Qualification Cross-Reference Table (Cont’d)

Faragraph Paragraph Name ~ : Method
3.1.4.4.2 + . .. Operator control -
3.1.4.4.2.1 Operator position characteristics I
3.1.4.4.2.1.1 Video control terminal D
3.1.4.4.2.1.1.1 On-line control I
3.1.4.4.2.1.1.2 Command language syntax I,D
3.1.4.4.2.1.1.3 Operator terminal security D
3.1.4.4.2.1.1.4 Command recording D
3.1.4.4.2.1.2 Printer operation D
3.1.4.4.2.1.3 System event log pr1nter D
3.1.4.4.2.1.4 Operator alarm D,T
3.1.4.4.2.2 Operator Control functions I
3.1.4.4.2.2.1 Communications function -
3.1.4.4.2.2.1.1 Communications interface control I
3.1.4.4.2.2.1.1.1 . Network configuration control D
3.1.4.4.2.2.1.1.2 Circuit activation and deact1vat1on 1,D
3.1.4.4.2.2.1.1.3 * Network status display . D
3.1.4.4.2.2.1.1.4 Circuit event notification and alarm D
3.1.4.4.2.2.1.1.5 “Circuit testing D
3.1.4.4.2.2.1.2 Communication storage control -
3.1.4.4,2.2.1.2.1 Display communication storage status D
3.1.4.4.2.2.1.2.2 Communications storage retrieval D
3.1.4.4.2.2.1.2.3 Operator-controlled data deletion D
3.1.4.4.2.2.1.2.4 Alternate destination act1vat1on/deact1vat1on ‘D
3.1.4.4.2.2.2 Processing function S
3.1.4.4.2.2.2.1 Processing control -
3.1.4.4.2.2.2.1.1 “Add element to the PIDB - D
3.1.4.4.2.2.2.1.2 Delete element from the PIDB D
3.1.4.4.2.2.2.1.3 : Modify product distribution D
3.1.4.4.2.2.2.1.4 Modify product validation criteria D
3.1.4.4.2.2.2.1.5 Modify product priority D
3.1.4.4.2.2.2.1.6 Modify weather product retention information D
3.1.4.4.2.2.2.1.7 Modify product triggered assembly

information D
3.1.4.4.2.2.2.1.8 Modify product processing information D
3.1.4.4.2.2.2.1.9 Display product status D
3.1.4.4,.2.2.2.1.10 Modify routing by source D
3.1.4.4.2.2.2.2 Product assembly control D
3.1.4.4.2.2.2.2.1 Overall control of product assembly -
3.1.4.4.2.2.2.2.2 Status display of product assembly D
3.1.4.4.2.2.2.2.3 On-1line update of PADSB : D
3.1.4.4.2.2.2.2.3.1 Display PADB schedule D
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Table 6. Qualification Cross-Reference Table (Cont’d)

Paragraph Paragraph Name Method
3.1.4.4.2.2.2.2.3.2 Addition and deletion of PADB schedule entries D
3.1.4.4.2.2.2.2.3.3 Creation of temporary entries in the PADB

schedule D
3.1.4.4.2.2.2.2.3.4 Suppression of PADB schedule entries D
3.1.4.4.2.2.2.2.3.5 Modify format definitions D,I
3.1.4.4.2.2.2.2.4 Off-1ine backup and restore D
3.1.4.4.2.2.2.3 Editing control -
3.1.4.4.2.2.2.3.1 Initiate manual editing D
3.1.4.4.2.2.2.3.2 Scan for further errors D
3.1.4.4.2.2.2.3.3 Return product for processing D
3.1.4.4,2.2.2.3.4 Terminate manual editing D
3.1.4.4.2.2.2.3.5 Create a PIDB entry D,I
3.1.4.4.2.2.2.3.6 Data entry D
3.1.4.4.2.2.3 Static and dynamic data base control -
3.1.4.4.2.2.3.1 Static data base control -
3.1.4.4.2.2.3.1.1 Static data base control for product

information -
3.1.4.4.2.2.3.1.2 Static Information data base status D
3.1.4.4.2.2.3.1.2.1 Addition of a reporting station D
3.1.4.4.2.2.3.1.2.2 Deletion of reporting stations D
3.1.4.4.2.2.3.1.2.3 Modification of reporting station

information D
3.1.4.4.2.2.3.1.2.4 Static Information data base status D
3.1.4.4.2.2.3.2 Dynamic data base control -
3.1.4.4.2.2.3.2.1 Overall dynamic data base status D, -
3.1.4.4.2.2.3.2.2 Dynamic data base data manipulation D
3.1.4.4.2.2.3.2.2.1 Display weather product status D,-
3.1.4.4.2.2.3.2.2.2 Display weather and NOTAM report status D
3.1.4.4.2.2.3.2.2.3 Display weather product text D
3.1.4.4.2.2.3.2.2.4 Display weather and NOTAM report text D
3.1.4.4.2.2.3.2.2.5 Modify products and reports D
3.1.4.4.2.2.3.2.2.6 Deletion of products and reports D
3.1.4.4.2.2.3.2.2.7 Modify default report retention period D
3.1.4.4.2.2.3.3 Collective breakdown data base modification D
3.1.4.4.2.2.3.4 Textual retrieval adaptation database

maintenance D
3.1.4.4.2.2.3.5 Journal control -
3.1.4.4.2.2.3.5.1 Journal status display D,A
3.1.4.4.2.2.3.5.2 Journal off-line transfer command D
3.1.4.4.2.2.3.5.3 Execute journal utility I,-,D
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Table 6. Qualification Cross-Reference Table (Cont’d)

Paragraph Paragraph Name Method

Control function

Overall system control

System startup/restart

Restart while in normal operating mode
Restart while in degraded operating mode
Hardware configuration control
Operational configuration control

Display overall system status

Major processing functions status display
Privilege data base maintenance

Printer function configuration

Data base maintenance control

Internodal utility control

System event log control

Display portion of event log

on control terminal

Audible alarm response

Performance requirements

Internodal coordination requirements
Failure recovery

Component failure

Nodal transfer

Operator command functions

Development and testing function

Software development test bed

.1 Unit testing

.2 Nodal transfer

Network simulator

Interface simulation

Test data set entry and storage

Traffic capture and display

Network simulator configuration

WMSCR functional flow diagram
Configuration allocation

Interface requirements -
1 External interfaces -
1.1 External systems interface diagram -
2 Internal interfaces -
Government-furnished property list -
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Table 6. Qualification Cross-Reference Table (Cont’d)

Paragraph Paragraph Name Method

System characteristics
Physical requirements
Weight limits
Dimensional limits
Accessibility
Access clearance
Durability
Power requirements
] Power distribution
Electrical grounding/interfacing
1 Grounding and bonding
2 Grounding networks
1 AC ground
2 Chassis ground
3 Signal ground
4 Circuit ground
5
6

nN =

o

. . . .

NP NN NN N NN

— —

. . .

Return paths

Electrostatic discharge (ESD)
Wiring

Cooling

Internal temperature

Forced-air cooling

Airflow

Security

Environmental conditions

Natural environment

Induced environment

Materials, processes, and parts
Corrosion

Dissimilar metals

Hermetic sealing

Parts

Electromagnetic interference requirements
Workmanship

Interchangeability

Safety

Deployment requirements

Production system deployment sites
WMSCR production systems

System effectiveness models

Human performance/human engineering
Nameplates and nomenclature

Serial numbers

. . .
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Table 6. Qualification Cross-Reference Table (Cont’d)

Paragraph Paragraph Name Method
3.3 Processing resources -
3.3.1 System elements -
3.3.1.1 General requirements -
3.3.1.1.1 0ff-the-shelf I
3.3.1.1.2 Redundant equipment D,T
3.3.1.1.3 Growth requirements D,A
3.3.1.2 Central processor -
3.3.1.2.1 Processing speed -
3.3.1.2.2 Main memory 1
3.3.1.2.3 Word size -
3.3.1 2.4 Character set standard 1
3.3.1.2.5 Instruction set architecture -
3.3.1.2.6 Interrupt capabilities -
3.3.1.2.7 Direct Memory Access (DMA) -
3.3.1.3 Secondary storage I
3.3.1.4 Data channel requirements -
3.3.1.5 Front-end communications processor I,-
3.3.1.6 O0ff-1ine storage for journal entries I
3.3.1.7 Video Display Terminals 1
3.3.1.8 Printers I
3.3.1.8.1 High-speed line printer D
3.3.1.8.2 Low-speed printer I
3.3.2 System software requirements I
3.3.2.1 System configuration I,D
3.3.2.2 Task management I
3.3.2.3 Memory management I
3.3.2.4 Device management 1
3.3.2.5 File management I
3.3.2.6 Time management T
3.3.2.7 System control 1
3.3.2.7.1 Initiation/termination D
3.3.2.7.2 Performance monitoring D, -
3.3.2.8 Development software I,-,D
3.3.2.8.1 Compilers/assemblers/link editors I
3.3.2.8.2 Debugger I
3.3.2.8.3 Program library maintenance system I
3.3.2.9 Diagnostic software I
3.3.3 Design and coding constraints -
3.3.3.1 Software design requirements I,-
3.3.3.1.1 Software design considerations I,-
3.3.3.1.2 Design unit attributes I,-
3.3.3.1.3 Design representation I,-
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Table 6. Qualification Cross-Reference Table (Cont’d)

Paragraph Paragraph Name Method

.4 Special design tools and techniques
Software development
Unit attributes

3
3.
3.2.1

3.2.2 Use of commercial and reusable software

e =t

LW LW W W
NN N =

Quality factors
Reliability

Design reliability

Design policy

Single-point failures
Propagation of primary failures
Backup equipment
Functional independence
Controlled degradation
Maintainability
Maintainability policy
Design constraints

Service and access

Test points

Modularity

Monitoring requirements
Availability
Transportability
Additional quality factors
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Logistics -
Maintenance -
Maintenance concept -
Site (NAWPF)-level maintenance -
Sector Repair Center (SRC)-level maintenance -
Depot-level maintenance -
LRU definition N -
Support and test equipment (S&TE) -
1 System-level test equipment -
Supply I

Support facilities I
Personnel -
1 Maintenance personnel -
Training , I
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Table 6. Qualification Cross-Reference Table (Concl)

Paragraph Paragraph Name Method

Precedence -
Intrinsic system capabilities -
Inter-system independence -
Performance standards -
Design goals -

w WWwwww
OO
WM =

~

Configuration management requirements I
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5.0 PREPARATION FOR DELIVERY

5.1 General.
5.1.1 Level of preservation protection. The Tevel of preservation shall

afford adequate protection against corrosion, deterioration, and physical
damage during shipment from the supply source to the first receiving activity
where the item may be subject to immediate use or storage.

5.1.2 Level of packing protectign. The level of packing shall afford

protection against damage during direct domestic shipment from the supply
source to the first receiving activity for immediate use. This level, in
general, will conform to applicable carrier rules and regulations.

5.2 Packing. Equipment packed for shipment shall be packed so that it will
not be damaged in transit.

5.2.1 Packing small components and material. Small individual items or
components shall be packed and marked both internally and on the exterior
surface of the containers. Packing of this material shall be in accordance

with MIL-E-17555, Level C.
5.2.2 Packing for spares and storage. A1l spare parts shall be marked,

packaged, and packed for delivery and/or storage in accordance with the
requirements of MIL-E-17555, using Level A preservation and packaging and

Level C packing.

5.2.3 rrier material. A sealed, water-vaporproof bag or equivalent shall
provide a protective wrapping around all WMSCR components and equipment.

5.2.4 Items included in packing. The following items shall be included, as

defined in the Contract:

a. Instruction books.

b. Spare parts.

c. Cables and accessory items furnished with the equipment.

d. Modification records.

e. Any parts or assemblies removed for reasons other than an
Agency-wide modification. This would include any item removed to
satisfy conditions unique to one facility, but that may be needed
if the equipment should be installed at another facility.

f. Any modification kits on hand, but not installed in the equipment
to be transferred.

g. Other necessary records (e.g., repair log book, etc.).
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5.2.5 Marking. Each shipment shall be marked to allow identification of
contents without unpacking. Marking requirements, including materials,
methods, and sizes of markings, shall be in accordance with MIL-STD-129.
5.2.6 Packing list. Each shipment shall contain a packing list showing 1n.
detail a complete description and quantities of each item in the shipment.
The packing list shall contain the following minimum information:

a) Unit name(s).

b) Part number(s).

c) Serial number(s).

d) Manufacturer.

e) Shipping number.

f) Date packed.

g) Originating location.

h) Destination.
5.3 Shipment. Shipment of all méteria] and equipment required for WMSCR
installation at any site listed in the contract schedule shall be the
responsibility of the contractor, including off-loading and emplacement of
equipment. Shipment of WMSCR equipment from the contractor’s plant to a

specific site within the continental limits of the United States shall be by a
carrier suitabie for shipment of electronic equipment.
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6.0 NOTES

Symbols are not used in this revision to identify changes with respect to the
previous issue, due to the extensiveness of the changes.

6.1 Acronyms.

AC Alternating Current

ADAS AWOS Data Acgquisition System

ADCCP American National Standard for Advanced Data Communication
Control Procedure

ADU Application Daté Unit

AFOS Automation of Field Operations and Services

AFTN AReronautical Fixed Telecommunications Network

AGL Above Ground Level

ATRMET Aviation Meteorological Flight Advisory

ANSI American National Standards Institute

APAD Asynchronous Protocol Assembler and Disessembler

ARTCC Air Route Traffic Control Center

ASCII American Standard Code for Information Interchange

ATA Air Transport Association

ATC Air Traffic Control

ATE Automatic Test Equipment

AUTOB Automatic Observation

AWOS Automated Weather Observing System

AWP Aviation Weather Processor

BA Balanced Asynchronous

BIT Built-In Test

BITE Burlt-In Test Equipment

bps Bits-per-second

CCITT Consultative Committee on International Telegraphy and

Telephony
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COR
CI
CNSP'
CPU
CRC
CRF

\ CSCI
CTS
Cwp
CwSU
- DC
OCE
DLP
DMA
DTE
EBCDIC
EIA
ESD
FA
FAA
FAT
FCM
FIFO
FO
FpP
FSAS
FSDPS
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Critical Design Review
Configuration Item

Consolidated NOTAM System Processor
Central Processing Unit

Cyclic Redundancy Check

Central Repair Facility

Computer Software Configuration Item
Coded Time Source

Central Weather Processor

Center Weather Service Unit

Direct Current

Data Circuit-Terminating Equipment
See WCP

Direct Memory Access

Data Terminal Equipment

Extended Binary Coded Decimal Interchange Code
Electronic Industries Association
Electrostatic Discharge

Forecast, Area

Federal Aviation Administration
Factory Acceptance Test

Federal Coordinator. for Meteorology
First In First Out

Forecast, Operational

Forecast, Public

Flight Service Automation System

Flight Service Data Processing System
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FSS
FT
GFP
GMT
ICAO
IEEE
IRD
150
KAWN
KBPS
LAPB
LPM
LRU
METAR
MID
MKC
MMS
MPS
MTBF
MTTR
MWP
NADIN
NAS
NAWPF
NCDB
NEC
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Flight Service Station

Forecast, Terminal

Government-Furnished Property

Greenwich Mean Time

International Civil Aviation Organization
Institute for Electronic and Electronic Engineering
Interface Requirements Document
International Standards Organization
Carswell Airforce Base

Kilobytes Per Second

Link Access Procedure Balanced

Lines Per Minute

Line Replaceable Unit

Meteorological Airport Report

Message Identification

Kansas City, MO

Maintenance Management System

Maintenance Processor Subsystem

Mean Time Between Failure

Mean Time To Repair

Meteorologists Weather Processor

National Airspace Data Interchange Network
National Airspace System

National Aviation Weather Processing Facility
Network Configuration Data Base

Nationai Electric Code
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NFPA
NOTAM
NSSFC
NWID
NWSTG
OEM
0SHA
0S1I
OT&E
PADB
PC/PAD
PCS
PIDB
PIREP
PM

PSN
PVC
QA
QWERTY
RMA
RMMS
RS

RWP

SA
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National Fire Prevention Association

Notice to Airmen

National Severe Storm Forecast Center
NWSTG/WMSCR Interface Device

National Weather Service Telecommunication Gateway
Original Equipment Manufacturer

Occupational Safety and Health Administration
Open Systems Interconne;tion \
Operational Test and Evaluation

Product Assembly Data Base

Protocol Converter/Packet Assemblér Disassembler
Power Conditioning System

Product Information Data Base

Pilot Report

Preventive Maintenance

Packet Switch Network

Permanent Virtual Circuit

Quality Assurance

See Glossary

Reliability, Maintainability, Availability
Remote Maintenance Monitoring System

Record Special Observation

Real Time Weather Processor

Surface Aviation Weather Observation
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SAS
SAT
SER
SIGMET
SOW
SP
SPDU
SIDB
SIT
SPC
SRC
SYNS
TAF
T8D
TBS
TWEB
TMP
TPDU
TRR
ucT
UPI
URI
usp
ut
VDU,
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Service "A" System

Site Acceptance Test

System Effectiveness Review

Significant Meteorological Flight Advisory
Statement of Work

Special Observation

Session Protocol Data Unit

Station Information Data Base
System Integration and Test
Synchronous Protocol Converter
Sector Repair Center
Transcribed Weather Broadcast Synopsis
Terminal Aerodrome Forecast

To Be Determined

To Be Specified

Transcribed Weather Broadcast
Traffic Management Processor
Transport Protocol Data Units
Test Readiness Review
Universal Coordinated Time
Universal Product Identifier
Universal Report Identifier
Urgent Special Observation
Unit Test

Video Display Unit
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VRTM
WA
WCP
WMO
WSFP
WMSC
WMSCR
WS
WSFO
WST
WW
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Verification Requirements Traceability Matrix
Warning, Aviation .

Weather Communications Processor/Data Link Processor
World Meteorological Organization

weather Service Field Office

Weather Message Switching Center

Weather Message Switching Center Replacement
Warning, Significant Weather

Weather Service Field Office

Warning, Convective Significant Weather
Warning, Severe Weather

Refer to GMT
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6.2 Glossary.

Adaptation data base - An adaptation data base or table allows generalized
software to perform specific functions based on information in the database.
Adaptation data bases promote "table driven" or "modular-tabular" software.
Such data bases allow processing functions to change by alteration of data in
the data base. WMSCR has several such data bases such as the PIDB, NCDB,
PADB, SIDB and others.

Advanced Data Communications Communications Protocol (ADCCP). ADCCP is also
called ANST X3.66. It is a link-level, bit-oriented synchronous protocol
widely used for U.S. Government and military communications systems. ADCCP
has a wide variety of options that permit it to support users with different
requirements. The Balanced Asynchronous (BA) option renders ADCCP nearly
identical to X.25 LAPB. WMSCR uses both the balanced and unbalanced options.

Aeronautical Fixed Telecommunications Network (AFTN). The AFTN is an
international civil aviation store-and-forward message switching system. It
is fully compliant with ICAO telecommunications procedures. It is used
principally for the exchange of flight movement data and weather information.

Airmens Meterological Information (AIRMET) - A warning message reporting
weather phenomena considered dangerous to smaller aircraft.

Application Data Unit (ADU). The ADU is the data unit associated with the
highest layer of the ISO/0SI model. It consists of the presentation layer (or
next lower layer) and the application header.

Application software - Application software is specific to the functions
performed by a particular system. It does not include "system" software.

Asynchronous user - Asynchronous users are a group of WMSCR subscribers
connected via a protocol converter located at each of the NADIN Packet Network
nodes. These users consist of airlines and commercial subscribers of the
"604" service. Each asynchronous subscriber receives data in 7-bit ASCII code
with parity in asynchronous format (one start bit and one stop bit). The
asynchronous protocol is output-only with no error-checking protocol.

Automatic - A term that applies to an activity or function that is performed
by the WMSCR without operator intervention.

Automatic Weather Observing System (AWOS) - A system, located at selected
airports, composed of meteorological sensors, processor, and communications
outputs. Meteorological parameters such as wind speed, wind direction,
temperature, dew-point temperature, pressure, precipitation, visibility, and
cloud height are measured, and then processed through averaging and aralyzing
routines. The processed data is then sent to the CWP via the AWOS Data
Acquisition System and provides surface observations on a minute-by-minute
basis from airports where AWOSs are located.
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Automation of Field Operations and Services (AFOS) - A currently existing NWS
computer graphic/alphanumeric weather data display system.

Aviation Weather Processor (AWP) - A computer system intended to house,
maintain, and process a national weather data base for use by the flight
service stations. The system will receive weather data from the Weather
Message Switching Center Replacements (WMSCRs) at Salt Lake City and Atlanta.
It will edit, expand, process, and store these weather data and subsequently
distribute these data to the Flight Service Data Processing Systems (FSDPSs).
Weather update information will be received from the FSDPS and sent to the
WMSCR for dissemination to other WMSCR users. In addition to weather
processing, the AWP will receive, store, and distribute NOTAM messages.

AWOS Data Acquisition System (ADAS). Each ADAS will connect to a maximum of
137 Automated Weather Observing Systems (AWOS). The ADAS will concentrate and
format the data and will interface to external users, including WMSCR, via the
NADIN packet switch. There will be up to 23 ADASs connected to WMSCR.

Backup state - A WMSCR node enters the backup state when critical hardware or
software fail within that node and the node attempts to continue operation on
backup equipment (if any).

Balanced Asynchronous Option (BA option). This is an option of the ADCCP
protocol that renders it nearly similar to the X.25 LAPB link layer protocol.

Bandwidth - Bandwidth is a measure of the capacity of a communication link
(usually the higher speed links) as measured in bits per second.

Breakdown - The process by which the reports in a collective are isolated,
identified, and stored on the report data base. See the definitions for
Product, Report, and Collective.

Breakdown collective - A collective that is designated to be broken down into
individual reports. The integrity of the original product (collective) is not
destroyed, and the data can be retrieved both by the identification of the
original product and individually by the identification of each report. See
Non-breakdown Collective.

Carswell - Carswell Air Force Base, also referred to by its ICAQ
identification, KAWN. Carswell is the source of most military field
observations, forecasts, and pilot reports.

Center Weather Service Unit (CWSU) - The meteorological unit stationed at each
ARTCC and consisting of NWS personnel and equipment organized for the purpose
of detecting, displaying, and disseminating weather information in a timely
manner.
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Central Processing Unit (CPU). The CPU is the principal control and
computational element of a computer system. It consists typically of a
program control unit, arithmetic and logical operation unit, and data
channels for exchange of data with peripherals.

Circuit - A communications pathway between two systems or subscribers. A
circuit can be a physical pathway consisting of copper wire, microwave
equipment, and the like. Or it can be a conceptual entity representing the
pathway over a communication utility such as a packet switch network.

Collective - A product that consists of a collection of reports of the same
generic type.

Configuration - The arrangement of the components of a system.
Data element - Terminology used to describe products and reports.

Data request format - Refer to Appendix IV for a description of the allowable
formats for data requests.

Dedicated 1ink - A connection between two systems that is dedicated to that
purpose. This is as opposed to a link that uses a communications utility such
as the NADIN packet switch network.

Degraded operation mode - A WMSCR node operates in a degraded mode whenever
another node has entered the failed state.

Direct Memory Access (DMA). A hardware design feature whereby data can be
exchanged between main memory and communications peripherals without the
involvement of the CPU.

Dual-function state - A WMSCR node is in the dual-function state when it
performs both the normal functions of the node plus the functions normally
performed by the other WMSCR node which is in the failed state.

Dynamic data base - Data bases containing the actual weather and/or NOTAM data
as opposed to any static information utilized in the control and manipulation
of that data. WMSCRs conceptual design suggests the use of a dynamic product
data base and a dynamic report data base(s).

End-to-end - End-to-end refers to the full extent of a connection between two
systems. This connection may transit one or more communications or processing
systems. End-to-end data integrity, for example, refers to the ability to
ensure the transmission of data between two systems not necessarily directly
connected.

Failed state - A WMSCR node is in the failed state when its primary equipment
and its redundant equipment (if any) at the node has failed.
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FCM-S2 Format - Federal Coordinator for meteorologist services and supporting
research, standard formats for weather data exchange among automated weather
information systems. WMSCR will handle vector graphics using FCM-S2 formats.

Flight Service Automation System (FSAS) - The planned upgrade of the flight
service system that involves replacing approximately 300 FSSs with
approximately 60 FSASs. These FSASs will be provided with weather information
via 21 FSDPSs located in the Air Route Traffic Control Centers (ARTCCs) and 2
AWPs.

Flight Service Data Processing System (FSDPS). The FSDPS is part of the FSAS
serving the larger flight service stations. The Model 1 FSDPS will
communicate with WMSCR via the Service A Gateway. The Model 2 FSDPS will have
no direct contact with WMSCR. The FSDPS will automate the fliight service
station operation. The FSDPS will have the data processing capability to
perform both Flight Plan Processing and Dissemination and weather and NOTAM
processing and distribution.

Format - A predetermined arrangement of characters, field, lines, and
punctuation. A part of the PADB used to define the contents and organization
of a product being assembled.

Frame - A link layer data element. Frames are exchanged on X.25 and ADCCP
interfaces. Frames are delimited by the framing character, hexi-decimal 7E.

Full duplex - A characteristic of communications circuits allowing them to
exchange data simultaneously in both directions.

Header - The initial part of a product which contains fields that define the
contents. Both WMO- and ICAO-formatted messages have headers.

Help Function - On-line assistance,to user-errors and inquiries, integrated in
a software product and designed for multiple user-competance levels.

Interface - A connection point that links system elements with defined
characteristics. Interface is used most often in this document to denote the
physical circuits between WMSCR and other systems.

International Civil Aviation Organization (ICAO) - An international
organization of the civil aviation bodies headquartered in Montreal, Canada.
Pronounced "eye kay oh". ICAO has the responsibility of explaining
international rules/regulations to the public pertaining to aircraft/safety
restrictions.

International Standards Organization-Open System Interconnection Model
(ISO/0SI Model) - The ISO-0SI model is a seven-layer organizational mechanism
for defining the procedures and formats for data exchange between two
interconnecting systems.
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Journal - A list of data and events that forms an historical record of WMSCR
system activity and that will permit an operator-trace of all system
activities. The journal migrates from on-line storage to off-line media on a

controlled cycle.

Link - A pathway for the exchange of data between two systems. See Circuit.

Link Access Protocol Balanced (LAPB). LAPB is the 1ink protocol defined in
the X.25 protocol. It is a bit-oriented, synchronous protocol between peer

systems.

System Event Log - The mechanism used by WMSCR for unsolicited
computer-to-operator communication and operator notification of significant
system events. The system event log is printed on a hard-copy printer
dedicated to that purpose. It is also available for display on any command

VDU.

Line Replaceable Unit (LRU) - The smallest hardware element of the system that
can be exchanged without repair. An LRU is a repairable unit consisting of a
combination of components, parts, assemblies, subassemblies, etc., which, when
removed and replaced, will restore the larger entity within which it operates
to an operational configuration. It excludes items falling under the
definition for a repair/piece part.

Maintenance Processor Subsystem (MPS) - A system that is part of the NAS with
responsibility for determining the status of each system component. WMSCR
sends periodic reports of system status to the MPS. Unlike most remote
systems, however, the MPS exhibits no control over WMSCR.

Message - A unit of text transmitted over a communications medium. A message
is generally synonymous with a product except in cases such as data requests
and administrative messages.

\ Message Identifier (MID) field - This 2-byte field is found at the beginning
of every ADCCP frame. It defines the bounds of the application data unit.

Message switch user - A WMSCR subscriber connected to the NADIN message
switch.

Monitor - To supervise and control the operation of several WMSCR activities
to ensure that the system and time are used efficiently.

More-data-bit procedure - A mechanism in both the X.25 and ADCCP link-level
protocols that is used to define a complete packet sequence forming a
transport data unit. The M-bit (more data bit) indicates that the subsequent
packet is part of the same TDU. See MID field.

NADIN Message Switch - The NADIN-1A message switch and the associated network
is an ICAO-type message switch exchanging, alphanumeric data between elements
of the NAS. It consists of two main centers (Atlanta and Salt Lake City)
connected to remote concentrators located at each of the ARTCCs.
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NADIN Packet Network - The NADIN PSN consists of an X.25 packet network with
packet switching hardware located at each of the ARTCCs.

NADIN Packet Switch - The nodal component of the NADIN PSN consisting of
computerized systems at each ARTCC/ACF and or NAWPF.

NAS Plan (April 1983) - An FAA proposal that outlines a number of
modernization programs designed to improve the collection, analysis, and
dissemination of weather information with the objective of enhancing the
safety and efficiency of the NAS. One of these programs is the WMSCR program.

National Airspace Data Interchange Network (NADIN) - Facilities used for the
exchange of data between systems forming the NAS. It consists of the NADIN
Message Switch network designated NADIN IA, and the NADIN Packet network,
designated NADIN 2. '

National Airspace System (NAS) - The common network of U.S. airspace composed
of air navigation facilities, equipment and services, airports or landing
areas aeronautical charts, information and services, rules, regulations and
procedures, technical information, and manpower and material.

National Communications Center (NATCOM). The NATCOM facility is located in
Kansas City, MO. It is the site of the WMSC system, the predecessor system to
WMSCR.

National Severe Storms Forecast Center (NSSFC) - The main responsibility of
the NWS national center located in Kansas City is issuing forecasts of
expected severe local convective storms and tornadoes and convective SIGMETs
over the contiguous 48 states. In addition, the NSSFC issues forecasts for
winter storms.

National Weather Service Telecommunications Gateway (NWSTG) - The facility in
Washington, D.C., responsible for preparing forecasts and charts of observed
and forecast weather from worldwide weather reports (formerly called NMC).

Network Configuration Data Base (NCDB) - The NCDB is an adaptation data base
containing all information about the WMSCR communications environment. The
information in the NCDB controls the operation of the communications function.

Network Simulator - In the context of the WMSCR specification, the network
simulator is a software product which will duplicate the operation and
behavior of the WMSCR communications network and WMSCR subscribers. It will
permit testing of the WMSCR system , via data introduction to that system,
prior to the availability of actual communication interfaces.

Node - A WMSCR node consists of hardware equipment and software situated at
the Atlanta or Salt Lake City NAWPF installations.

Non-breakdown collective - A product éontaining reports for which the PIDB

indicates it is not to have the reports stored individually in the station
data base.
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Normal operation mode - This mode exists when a node is performing its
assigned functions on primary or redundant equipment.

Notice to Airmen (NOTAM).- A notice containing information (not known
sufficiently in advance to publicize by other procedures) about any hazard in
the National Airspace System for which timely knowledge is essential for

flight operations.

Off the-shelf - pertaining to items produced and placed in stock by a
contractor, or stocked by a distributor, before receiving orders or contracts
for its sale. The item may be commercial or produced to military or federal
specifications or description.

On-line - A term that implies interactive communircation between a computer
system and a system user. ,

Operating system - Computer software that interfaces between application
programs and the computer hardware. The operating system performs services
for the application programs while controlling the hardware. The operating
system is often referred to as system software and is generally provided by
the hardware manufacturer.

Packet - A short block of data prefixed with addressing and other control
information that carries data through a packet switching network.

Packet Assembler Disassembler (PAD) - A device on a packet network that is
used to convert between the packet format used on the network to some external
format that is not packet-oriented.

Packet Switch Network (PSN) - A system consisting of communication circuits
and nodal computing equipment used to establish connections between
subscribers for the exchange of data packets.

Partition - A term used in this specification to denote a section of
communications data storage associated with a specific destination. A
partition has all the attributes of a FIFO queue with eight levels of
priority.

Peer-to-peer protocol - The procedures and formats that are used for the
exchange of data between the same layers of connected systems.

Permanent Virtual Circuit (PVC) - A PVC is a predetermined pathway through a
packet network between two subscribers that is automatically established by
the network. A PVC does not require the execution of call setup procedures.

Power Conditioning System (PCS).- A system used to ensure stable electrical
power to attached equipment. Such a system typically eliminates power surges
and sags and, if equipped with battery or generator equipment, can provide
power even when a total power failure occurs.
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Primary state - The WMSCR state when the node is berforming its assigned
functions on the primary equipment and redundant equipment is available.

Procedure - A predefined set of actions.

Product - A unit of data identified by a Universal Product Identifier (UPI)
and associated with an entry in the PIDB. Within WMSCR two principal product
types are used. These include alphanumeric products identified by a WMO header
and graphics products identified by the FCM-S2 identifier.

Product assembly - The process by which WMSCR assembles a new product from
data stored in the dynamic data base(s). This process occurs on a predefined
schedule determined by the PADB schedule or upon the receipt of a triggering
product. PADB formats are used to determine which data are to be placed in
the new product.

Product Assembly Data Base (PADB) - An adaptation data base that is used to
control the operation of the product assembly function. It consists of two
parts: The PADB schedule and PADB formats.

Product Assembly Data Base formats - These formats are used to define the
desired contents of a product to be assembled by WMSCR. These formats are
text files that contain instructions about the data to be placed in the
created product. They are created by the operator on the command terminals
and are a coded representation of the product to be created.

Product Assembly Data Base schedule - The Product Assembly Data Base schedule
defines the times when new products are to be assembled from data in the
weather and NOTAM dynamic data base(s). This schedule covers 24 hours and
each element refers to one PADB format.

Product Information Data Base (PIDB) - The PIDB is an adaptation data base
containing information about each product handled by WMSCR. The PIDB contains
information used to control the major functions of product processing function
including product identification, validation, distribution, and deletion.
Each element in the PIDB is identified by the 11-byte key portion of the UPI.

Product priority - Each product defined in the PIDB is assigned a priority
number with a range of 1 (lowest) to 8 (highest). This priority determines
the order in which competing products are given system resources and the order
in which they are transmitted on output circuits.

Program - A stored set of computer instructions used to perform a specific
function.

Program Design Language (PDL) - A representation of program structure and
functionality.

Protocol - A predefined set of procedures and formats to accomplish a'given

task. The term protocol is most often used to describe communication
procedures.
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Protocol Converter (PC) - This is a component of the packet network used to
convert between protocols used by external subscribers and the X.25 packet
protocol used by the packet network.

Purge - In the WMSCR system this term is used to describe the deletion of
products or reports from the dynamic data base(s;. Products and reports are
deleted as they get older and become obsolete. The purge time for each
product is a parameter in the PIDB. The purge time for reports is stored in
the SIDB. Data may be purged from a queue based on the queue retention time.

Queue - A gueue is an ordered 1ist of data elements. In WMSCR a queue
structure is defined as a requirement in order to exchange data between system
elements operating at inherently different rates (e.g., circuits and product
processing). The WMSCR queuing mechanism dequetcs in FIFO order within

priority level(s).

Queue retention 1imit - Each WMSCR gqueue has an associated retention limit
that represents the maximum time undequeued data elements will be retained.
After the 1imit has expired for each element the element is dequeued.

QWERTY - This is the name for the standard typewriter keyboard layout.

RC - One of the formats for data requests supported by WMSC as well as WMSCR.
The RC request requests a product identified by its WMO identification.

Recovery state - This is the state of a failed WMSCR when it is restoring its
data base to an operable condition but the node is still not performing its
assigned functions.

Recovery support state - This is the state of the surviving node that
corresponds to the recovery state at a failed node. In this state the
surviving node is performing the functions of both nodes as well as providing
the data for the recovery of the failed node’s data base(s).

Report - A unit of data associated with a particular reporting or observing
station. A report is usually an observation or a forecast. Each report has a
unique identification called the URI, which is a combination of the reporting
station name, date-time, and other information. Each report has an associated
entry in the SIDB. Reports are often received as parts of products.
Separating a report from its product is a process called collective breakdown.
A report is stored in a report data base after collective breakdown occurs.

Response time - The time between receipt of a stimulus and the activity which
results from that stimulus.

RL - One of the data request formats supported by the WMSC and also supported
by WMSCR. The RL requests data that is predefined in a numbered 1list. Such
1ists contain one or more RC and R( data requests.
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RQ - One of the data request formats supported by'the WMSC and also supported
by the WMSCR. The RQ requests from one to seven reports identified by
reporting station and type.

SA format - A format used to code surface aviation (SA) weather observations
for domestic reporting stations. The format used for international stations
(METAR) is different.

Service A System (SAS) - The SAS is a network and associated terminal
equipment used to distribute data to flight service stations. It is sometimes
called "leased Service A". It consists of Western Union GS-200 microcomputers
and a cluster of terminals in each flight service station attached to a
2400-multipoint communication 1ink terminated at the WMSCR. The SAS will be
enhanced prior to the inauguration of WMSCR to support X.25 procedures.

Session - The fourth layer of the ISO model. The session layer performs
services to the higher (presentation) layer relating to the transfer of large
units of data.

Significant Meterological Information (SIGMET) - A warning message reporting
significant weather, usually icing, turbulence, wind shear, thunderstorms,
tornadoes, etc.

Station Information Data Base (SIDB) - The Station Information Data Base is
an adaptation data base containing information about observing and reporting
stations. It is defined as a static data base. It also contains linkages to
each report on the dynamic report data base(s) for each station.

Static data base.- The static data bése contains those adaptation data
base(s) which contain information about products and reporting stations and
detailed system control parameters.

Static text - Text that is found in PADB format definitions. Such text is
duplicated exactly in assembled products.

Station - A physical location where, or about which, weather observations
and/or forecasts are made. A station may be an airport, a ship, a buoy, etc.

Switched state - A WMSCR node enters this state (after a failure) when all
nodal functions are being performed by the other node.

Synoptic - Synoptic means "at a given time". Synoptic weather observations

are taken at particular periodic times. The name is usually applied to
WMO-formatted observations from surface stations.
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System purge time - The time a product or report is deleted from the system.
See Purge time.

System software - Software provided with the specific computer hardware which
performs support functions for the application. System software consists of
an operating system, compilers and other development tools, data base
management systems, and various utility programs. See Operating system.

Terminal forecasts - A meteorological forecast for conditions at an airport,
usually with a validity period of 24 hours.

Terminal message format - A free-form textual message format supported by the
MPS and used by WMSCR to send system status reports.

Test bed - A feature of the WMSCR that permits the development of all WMSCR
application software and the testing of software from individual modules up to

the entire system.

Text - That part of a message following and exclusive of the header. Any
displayable data.

Transport Protocol Data Unit (TPDU) - A unit of data exchanged at the
transport tayer in the ISO/0SI model.

Universal Product Identifier (UPI) - An identification format into which the
WMSCR will convert all incoming product identification methods.

Universal Report Identifier (URI) - An identification format into which the
WMSCR will convert all incoming report identification methods.

User - Refers to a subscriber of the WMSCR system.

Variables - Elements found in the PADB format. Variables are used to
represent data that will change from product to product or time to time; for
example, the time of day. When a variable appears in a PADB format, product
assembly will substitute the current value of the variable.

Visual Display Unit (VDU) - A terminal with keyboard that is used as an
operator control position in the WMSCR system.

Weather Message Switching Center Replacement (WMSCR) - Refer to Section 1 for
an introduction to WMSCR.

Weather Service Field Office - The ten WSFOs are NWS facilities serving
specific regional areas. The ten are Boston (BOS), Chicago (CHI), Anchorage
(ANC), Dallas (DFW), Honolulu (HNL), Fairbanks (FAI), Juneau (JNU),

Miami (MIA), San Francisco (SFO), and Salt Lake City (SLC).
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WMO format - A format for the exchange of a]phandmeric information. Refer to
Appendix V for details of the format.

WMO transmission envelope - The WMO transmission envelope consists of a
leading SOM (hexidecimal 01) at the start of the message and a trailing ETX
(hexidecimal 04) at the end of the message. This data is not stored on the
data base.

Wor1d Meteorological Organization (WMO) - An international agency under the
United Nations, headquartered in Geneva, Switzerland, whose objective is to
promote human benefit and economic growth through the coordination of
meteorological programs, standardization of meteorological procedures and
communications, exchange of data and techniques, and expansion of
meteorological capabilities, particularly in developing countries. °

X.25 - A standard defining procedures in the lower three layers of the IS0O/0SI
model. These standards are used by the NADIN packet network.

604 - Circuit "604". The informal terminology used to describe the WMSC
commercial weather data broadcast service which will also be supported by the
WMSCR. This service operates at 1200 bps asynchronous with no error-checking
protocol. This service has several thousand commercial subscribers.

9020 - En Route NAS, Stage A, Air Traffic Control computer. The main FAA

computer system used to control the flow of air traffic and flight plans. The
9020 system receives weather data from WMSCR via the NADIN 1A message switch.
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NADIN PSN Interface
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Performance, Weather Data Deletion

Performance, Data Retrieval

Performance, Hardware Failure
Recovery

Performance, Operator Command
Functions

Performance, Product Assembly

Performance, Data ID, Validation,
Distribution

Performance, Data Processing

Performance, Product Retrieval
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Performance, Report Storage
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Primary State

Printer
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Product Assembly Control
Product Assembly Data Base
Product Assembly, Status
Product Deletion
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Product Processing
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Product Storage
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3.1.4.4.2.2.4.1.6
10.6, 3.1.4.2.5
3.1.4.4.2.2.2.2
10.6, 3.1.4.2.5.3
3.1.4.4.2.2.2.2.2
3.1.4.3.4.1
3.1.4.4.2.2.2.1.3, 3.1.4.2.4
3.1.4.2.2.1
3.1.4.2.1
3.1.4.4.2.2.2.1.5
3.1.4.2
3.1.4.4.2.2.2.1
3.1.4.2.6
3.1.4.4.1.5
3.1.4.4.2.2.2.1.6
3.1.4.4.2.2.2.1.9
3.1.4.3.2.1



Product Validation -
Product-Identification

Production System Deployment Sites
Program Library Maintenance

Pseudo Station

Public Forecasts

Publications

Purpose

Qualification Cross-Reference Table
Quality Conformance Requirements
Quality Factors

RC Command

RL Command

RQ Command

RS

RWP

Radar Reports

Recovery State

Recovery Support State
Redundant Equipment
Reliability

Reliability, Design
Report

Report ADU

Report Command

Report Deletion

Report Request for Last Report
Report Request for Latest Report
Report Retention :
Report Retrieval

Report Status

Report Storage

Report Type
Report-Separator
Reporting station history
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Request for a Predefined List of Data 40.2.7
Requirement Precedence 3.6
Requirements
Restart

3

3

3

Retrieval Language 3

Retrieval Modularity 3
Retrieval Security 3.1.

3

3

3

8

Retrieval Users
Routing Loopback Prevention
Routing by Source

PO DDA
SENWWWWHENS

SA
SAS

SIDB Commands
SIGMET
Simulator
SIT

(e
— e
—
YOOI N & -
Nt

+ OO0OOCOO:-

BPONWH S NN
~

Safety

Salt Lake City

Scan for Errors

Scheduled Product Assembly

Secondary Storage 3

Security 3.
3
3

WWHHRLWOOOX@DMDALWODWLWW O H

Serial Numbers
Service and Access
Severe Weather Forecasts 80.1
Shipment 5.3
Significant Clouds and Weather 80.8
Single-Node State 3.1.
Site Acceptance Test 4.1
Systems Integration Test 4.1
Software Design 3.3.
Software Development 3.3
Software Failure 3.1
Specific Retrieval 3.1
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Specific UPI Retrieval

Specifications, Federal

Specifications, Military

Standards, Federal

Standards, Military

Standards, Non-Government

Static Data Base

Static and Adaptation Data
Base Replenishment ‘

Station

Station Identification

Station Information Data Base

Station List

Station Set Retrieval

Station of Origin

Station-Name

Structured Programming

Supervisor -

Supply

Support Facilities ‘

Support and Test Equipment

Synopsis

Syntax of WMSCR Data Retrieval
Language '

System Characteristics

System Configuration

System Control

System Control Statistics

System Definition

System Effectiveness Models

System Elements

System Functions and System Performance

System Journal

System Manager

System Modes and States

System Restart

System Software Requirements

System Startup

System Statistics

TAF

TEMP

TWEB

TTAAG

Task Management
Terminate Editing
Test

Test Constraints
Test Data

Test Levels

Test Methodology
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Test Points

Test Requirements
Testing Function
Testing Philosophy
Threat

Time Management
Time-Range Retrieval
Training

Transcribed Weather Broadcasts
Transferred State
Transportability
Turbulence

Type

UA

UPI

UPI Key

UPI Organization
UPI Subformats
URI

usp

uT

Unit Attributes
Unit Test

Universal Product Identifier (UPI)

Universal Report Identifier

Validation, AWOS Format
Validation, FCM-S2 Format
Validation, WMO Format

Vector Graphic Product Format
Version

Video Display Terminals

WA
WMO
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WMO ADU 30.2
WMO Command 40.1.5
WMO Format 3.1.4.2.2.2.1, 50.,
3.1.4.2.2.1.3.1
WMO Latest Product Request 40.2.2
WMO Absolute Product Request 40.2.1
WMO Products Within Time-Range
Request 40.2.3
WMO Publication 306 80.6, 80.16, 80.17
WMO Surface Observations 80.16
WMO UPI 20.1.1
WMO Upper Air Observations 80.17
WMSC 1.2, 3.1.4.1.4.8, 40.1.2,
~3.1.4.1.4.7
WMSCR Internodal Link Failure 3.1.4.4.1.3.3.3
WMSCR-WMSCR Interface 3.1.4.1.4.1
WS ' 80.11
WSFO . - 80.4, 80.11, 80.13
WST 80.12
WW 80.10
Weather Data Base ‘ 3.1.4.3.1
Weather Data Base Organization - 3.1.4.3.1.1
Weather Data Base Reorganization 3.1.4.3.1.2.1
Weather Data Base Storage
Retrieval Statistics . 3.1.4.4.1.5
Weather Data Deletion 3.1.4.3.4
Weather Data Retrieval 3.1.4.3.3
Weather Data Storage and
Retrieval Function 3.1.4.3
Weather Message Switching Center 1.2
Weather Service Field Offices 80.4
Weight Limits 3.2.1.1
Wind and Temperature Aloft Forecasts 80.7
Workmanship 3.2.5
X.25 3.1.4.1, 3.1.4.1.4.2
3.1.4.1.4.7, 3.1.4.1.4.8
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APPENDIX I

10.

10.1 System Traffic Throughput Test Data Set

10.2 Purpose. The Weather Message Switching Center Replacement will require
a system traffic throughput baseline test data set against which the
performance of the system components can be measured for operational
efficiency. The purpose of this appendix is to define the minimum traffic
magnitudes and respective interfaces required to verify the performance of the
developmental and operational WMSCR.

10.3 Test methodology. The test methodology to be employed mandates the
processing of a body of work within a predetermined period of time thus
permitting validation, via statistical analysis, of the systems functional
performance. This will require a network simulator that will logically
simulate all WMSCR external interfaces and create ,for distribution, all
traffic vectors defined in this document. A1l input traffic generated and
transmitted by the network simulator, in lieu of the actual system interfaces,
shall be received by the WMSCR. A1l output traffic transmitted by WMSCR shall
be received and stored by the network simulator. The baseline test data set
magnitudes defined in this appendix shall cover one hour of operation of a
WMSCR node. The system traffic throughput test data set is sized to represent
a present-day peak system hour with a 100%¥ growth-margin incorporated. WMSCR
shall be fully functional in operation during the execution of this traffic
throughput test data set. The test data set data content is not necessarily
intended to be realistic, except where noted, but rather only to simulate the
load on the system. It is expected that WMSCR shall maintain statistical
data with respect to its overall performance. On-line and off-line evidence
of the meeting of performance criteria, as stated throughout the WMSCR
specification, must be provided as part of the testing process.

The Weather Message Switching Center Replacement and the network simulator
shall maintain statistics to validate the WMSCR’s operational efficiency as
defined in the WMSCR Specification and referenced specifically in this
appendix.
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10.4 Test operational requirements. The Weather Message Switching Center

Replacement shall require the following operational data configuration. The
proposed network simulator shall require, as a minimum, the following data
configuration and functional attributes. Although the test data set only
covers one hour of operation, it is expected that WMSCR shall be able to
continuously repeat the test without degradation of performance.

10.4.1 WMSCR rational nfiguration. The WMSCR shall require the
contents of the adaptation database(s) to be defined prior to utilization.The
contents of WMSCR’s NCDB,PIDB,PADB, and SIDB shall determine how the data
introduced by the network simulator shall be processed.

10.4.1.1 NCDB Data configuratign. The selection of specific parameters to be

included in the NCDB for each circuit shall be entered into the database as
defined in 3.1.4.1.1 of the WMSCR specification. Entries shall be derived from
the WMSCR operational environment. The external direct interfaces documented
in Table 1 shall be supported. The external indirect interfaces documented in

Table 2 shall be supported.

10.4.1.2 PIDB data confiquration. The selection of specific parameters to be
included in the PIDB shall be in accordance with section 3.1.4.2.1 of the

system specification. Entries shall be derived from the WMSCR operational
environment.

10.4.1.3  PADB data configuration. The selection of specific parameters to be
included in the PADB shall be in accordance with section 3.1.4.2.5.3 of the

system specification. Entries shall be derived from the WMSCR operational
environment.

10.4.1.4 SIDB data configuration. The selection of specific parameters to be
included in the SIDB shall be in accordance with section 3.1.4.3.1.1.1.2 of

the system specification. Entries shall be derived from the WMSCR operational
environment. ’

10.4.2 raffi imulator functional ri . The network simulator
shall have the ability to simulate all interfaces of the Weather Message
Switching Center Replacement. The network simulator shall generate data
traffic patterns under a controlled sequence which includes duplication of
data. The network simulator shall maintain statistics sufficient to analyze
the operational performance of the Weather Message Switching Center
Replacement.

10.4.2.1 Simylation of direct physical interfaces. The network simulator
shall have the ability to simulate the operation of the NADIN PSN, the remote
WMSCR node, NWSTG, andvAWP interfaces.
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Table 1 Test Data Set External Direct Interfaces

Interface Data Types WMSCR Specification IRD

National Weather Service
Telecommunication Gateway A/N NAS-IR-90022507

AWP A/N NAS-IR-25042507
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Table 2 Test Data Set External Indirect Interfaces Via NADIN PSN

Interface

Data Type

WMSCR Specification IRD

RWP

MWP

NSSFC
KAWN
ASYN. PAD
Service A System
ADAS

WCP

CNSP
FSDPS

ATA

9020

AFTN

TMP

A/N, Graphics
A/N, Graphics
A/N
A/N
A/N
A/N
A/N
A/N
A/N
A/N
A/N
A/N
A/N
A/N

A-4

NAS-IR-25072511
NAS-IR-94022507

NAS-1R-94022507

NAS-IR-94022507
NAS-IR-94032507
NAS-IR-94022507

"~ " NAS-IR-25082507

NAS-IR-25072503
NAS-IR-25072505
NAS-IR-25072505
NAS-IR-94032507
NAS-IR-94012507
NAS-1R-94012507
NAS-1R-25072401



FAA-E-2764c¢
July 25, 1990

10.4.2.2 Simulation of indirect physical interfaces via NADIN PSN. The
network simulator shall have the ability to simulate the operation of all
network connections supported by WMSCR which include RWP, MWP, WCP, NSSFC,
KAWN, MPS, ATA, Asynchronous Users, FSDPS I, Leased Service A, ADAS,
9020/Host, AFTN, and CNSP.

10.4.2.3 Data traffic generatign. The network simulator shall have the

ability to create and transmit test data to the WMSCR which includes incoming
weather product data and requests, weather and NOTAM report data and requests,
breakdown collectives, and controlled duplicates of weather data.

10.4.2.4 Data traffic simulator statistics. The network simulator shall have
the ability to maintain operational statistics, to validate automatic system
operation, as defined in section 3.1.4.4.1.5 of the WMSCR specification. The
network simulator shall have the ability to maintain operational statistics,
to validate manually initiated operations,as defined in section 3.1.4.4.3 of
the WMSCR Specification. The system shall have the capability to
interactively display system statistics. The network simulator shall have the
ability to receive transmissions from WMSCR on any simulated interface and to
store this data for additional batch-mode statistical evaluation.

10.5 QSystem traffic throughput test data set input. Test data set data input
formats shall be in accordance with the formats defined in Appendix IV and
Appendix V of the WMSCR Specification. The minimum test data set input
magnitudes to be utilized are documented in Table 3. The weather product
information in the headers shall be consistent with the entries in the PIDB.
The date/time field shall be set so there will be no duplicate weather
messages except those initiated to test duplication security. The
meteorological content of each weather message may be random strings of the
alphabet (i.e. ABDC....XYZ). NOTAM messages shall be content unique thus
permitting post-retrieval content verification. The report identifications
generated by the simulator shall be a controlled random sequence distributed
to reflect the actual WMSCR operational environment consistent with that
defined for reporting stations. Traffic arriving on the NWSTG circuit shall
be divided into breakdown and non-breakdown products.

10.6 System traffic throughput test data set output. The WMSCR PIDB and PADB
define the product distribution and shall be configured to distribute the
input interface data magnitudes defined in Table 3 to the respective output
interface data magnitudes defined in Table 6. The output data magnitude
distribution shall be in accordance with the hourly output schedule
documented in Table 5. The input group Z, in Table 6, represents the data
produced by the product assembly function which shall conform to the product
assembly schedule documented in Table 4. The Product Assembly Data Base (PADB)
shall control the product assembly function.
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Source Group: A B C D E F G
sink group(s): CrE,F A»EyK D,H, C!H1I A,B)C CiE’G ch,E
G,H,I S L,S K,L,M, I,R,S I,S S
K,L,S S
peak interface throughput: 398 9 301.6 22 314 5.8 90.2
100% throughput margin: 398 9 301.6 22 314 5.8 90.2
test set interface throughput: 796 18 603.2 44 628 11.6 180.4
A -- NWSTG F -- NSSFC K -- WCP Q -- TMP
B -- MWP G -- KAWN L -- ATA R -- CFMWP
C -- AWP H -- PAD M -- FSDPS-1 S -- Internal
D -- CNSP I -- SAS N -- 9020/HOST Storage
E -- RWP-A/N, Graphics J -- ADAS P -- AFIN Z -- Internal
Assembly
All throughput units represented in kilobytes except where noted.
Source Group: H I J K L M N P Q R
sink group(s): N/A D,S A,C,S N/A S D,S S S N/A N/A
0 39.15 387 0 .95 2.3 04 0 0

peak interface throughput:
100% throughput margin:

w w
[= 23K o))

0 39.15 387 0 .95

.3 .04 0 0

test set interface throughput: 0 78.30 774 0 1.90 7.2 4.6 .08 O 0
A -- NWSTG F -- NSSFC K -- WCP Q -- TMP

B -- MWP G -- KAWN L -- ATA R -- CFMWP

C -- AWP H -- PAD M -- FSDPS-1 S -- Internal

D -- CNSP I -- SAS N -- 9020/HOST Storage

E -- RWP-A/N, Graphics J -- ADAS P -- AFIN Z -- Internal

All throughput units represented in kilobytes except where noted.
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Table 4 WMSCR Hourly Product Assembly Schedule

Minute 7% Of Total Hourly Product Assémblyv-

:00-05 20%
:06-11 10%
:12-17 107
:18-23 5%
124-29 20%
:30-35 10%
136-41 5%
142-47 10%
:48-53 5%
:54-59 5%
TOTAL 1007
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Table 5 WMSCR Hourly Output Distribution Schedule

Minute %Z Of Total Hourly Output Distribution
:00-05 5%
:06-11 207
:12-17 10%
:18-23 10%
:24-29 5%
:30-35 207
:36-41 10%
142-47 - 5%
:48-53 10%
:54-59 5%
TOTAL 1007
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Table 6 WMSCR Hourly Output Traffic

jsink Group: A B c D E F G

source group(s): E,J,Z A,B, AD,E, C A,B,F, A,E,Z A,E,F
F,G, F,G,J, G,2 Z
R,S Z

yeak interface throughput: 240 5640 1420 4 22875 237.1 127.2

L00% throughput margin: 240 5640 1420 4 22875 237.1 127.2

-est set interface throughput: 480 11280 2840 8 45750 474.2  254.5

A\ -- NWSTG F NSSFC K -- WCP Q -- TMP

3 -- MWP G -- KAWN L -- ATA R -- CFMWP

> -- AWP H -- PAD M -- FSDPS S -- Internal

) -- CNSP I -- SAS N -- 9020/HOST Storage

£ -- RWP-A/N, Graphics J -- ADAS P -- AFIN Z -- Internal

Assembly

A1l throughput units represented in kilobytes

)

except where noted.

Sink Group: H J K L M N P Q R
source group(s): A, D A,E,F N/A AD,F AE,F N/A N/A N/A A,S§ A,B
F,Z G,2 G,I,Z G,2 I

peak interface throughput: 9.28 1292.8 0O 8183 895.7 694.75 348.8 183.8 50 491
100% throughput margin: 28 1292.8 0 8183 895.7 694.75 348.8 183.8 50 491
test set interface
throughputs: 18.56 2585.6 O 16366 1791.4 1389.5 697.6 367.6 100 982
A -- NWSTG F -- NSSFC K -- WCP Q -- TMP
B -- MWP G KAWN L -- ATA R -- CFMWP
C -- AWP H PAD M -- FSDPS S -- Internal
D -- CNSP I SAS N -- 9020/HOST Storage
E -- RWP-A/N, Graphics J ADAS P -- AFIN Z -- Internal

Assembly

All throughput units represented in kilobytes except where noted.
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APPENDIX II

20. UNIVERSAL PRODUCT IDENTIFIER (UPI) AND
UNIVERSAL REPORT IDENTIFIER (URI)

20.1 Universal Product Identifier (UPI).
20.1.1 WMO UPI.

20.1.2 FCM-S2 UPI.

20.2 Universal Report Identifier (URI).
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20.1.1

KEY
PORTION
OF

UPI

Modifier

0 Normal

1 Amended

2 Corrected
3 Retarded

WMO UPI.

Byte

10
11
12
13
14
15
16
17

18

1000

DAY

HOUR

MIN

MODIFIER

COUNT

A-12
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BITS (4-7)

TYPE

STATION
OF

ORIGIN

DATE/TIME
(Bytes
11-16 each
consist of
two BCD ~
digits in
bits 1-4
and

bits 5-8)

VERSION



20.1.2 [FCM DATA UP]

Modifier:
0 = Normal
1 = Amended
2 = Corrected
3 = Retarded

10

11

12

13

14

15

16

1001
DAY
HOUR
MIN
MODIFIER COUNT
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BITS
(4-7)

PRODUCT
TYPE

ORIGIN
IDENTIFY

VERSION



20.2 Universal Report Identifjer (URI).

KEY
PROTION
OF

URI

(Bytes 1-10)

Modifier:
0 = Normal
1 = Amended
2 = Corrected
3 = Retarted

10

11

12

13

14

15

16

DAY

HOUR

MIN

MODIFIER COUNT

A-14
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STATION
IDENTIFY
(Bytes
1-6)

REPORT
TYPE
(Bytes
7-10)

DAY/TIME
(Bites
11-16
each
consist
of two
BCD
digits in
bits 1-4
and bits
5-8)

VERSION



30.
30.
30.
30.
30.
30.
30.
30.
30.

30.

FAA-E-2764c
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APPENDIX III

30. FORMATS OF WMSCR APPLICATION DATA UNITS
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30.1 WMSCR APPLICATION DATA UNIT (ADU) ORGANIZATIONAL OVERVIEW.

APPLICATION
DATA
UNITS ‘
T ‘
| [ I |
FORMAT DATA DATA DATA REQUEST
EXCHANGE REQUEST RESPONSE REJECT
1110 1101 1011 1111
] ]
| 1 { 1 l ] | ] 1 l
TYPE WMO FCM REPORT NOTAM WMO FCM REPORT NOTAM
1000 1001 on 1111 0000 1000 1001 1011 1111 0000
HEADER UNUSED| [UNUSED{ [UNUSED UNUSED REQUEST{ [REQUEST| REQUEST||REQUEST| |REQUEST REQUEST
IDENTI-! |IDENTI-||IDENTI-]||IDENTI-| |IDENTI- IDENTI-
FICA- FICA- FICA- FICA- FICA- FICA-
TION TION TION TION TION TION
WMO FCM URI NOTAM ’ WMO FCM URI NOTAM
UPI UPI URI UPI UPI URI
WMO FCM . DATA WMO FCM DATA
DATA PRODUCT) {PRODUCT| |REPORT NOTAM REQUEST| [PRODUCT||PRODUCT|| REPORT NOTAM REQUEST
TRXT TEXT TBXT TEXT TEXT TEXT T
REJECT
CODE
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30.2 WMO ADU.

Format (Bits 1-4)
Type (Bits 5-8)

Byte

1| 11101000

2 CATALOG NUMBER

6 SP ” CR CR
10 LF STX T &
14 A A i i
18 SP C C c
22 c SP Y Y
26 G G g g
30 CR CR LF RS*
34

W
T E T
CR CR LF RS

* RS before text is for breakdown

products only

A-17
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30.3 FCM_ADU.

2%*]15 2%%()

FF LENGTH (I)

MODE SUBMODE

DATA FIELD

LAST BYTE -

CHECKSUM
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) 30.4 Report ADU.

Byte

Format (Bits 1-4) 1] 11101011

Type (Bits 5-8)
2 CATALOG NUMBER
6 SP Y Y
10 G G g g
14 CR CR LF STX

(2-6

18| STATION 1D Bytes) SP
22 REPORT TYPE DATE/TIME

26 GROUP (IF REQUIRED)

30
34
R EP ORTT
T E X T
CR CR LF RS
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30.5 NOTAM ADU.

Format (Bits 1-4)
Type (Bits 5-8)

Byte
1| 11101111
2 C ATEGOM® R Y
6| CODE SP Y Y
10 G G g g
14 CR CR LF STX
18 ! S T ATTION 2-6
22 ID* SP SEQUENCE
26 N U M E
30{ sP LOCATION AFFECTED (ID)
34] sp
N OT A M
T E X T
CR CR LF RS

*Station ID could be 2-6 characters

A-20

FAA-E-2764c¢

July 25, 1990



30.6 Data request ADU.

Format (Bits 1-4)
Type (Bits 5-8)

Byte
1| 11010000
2 R EQUE ST
IDENTIFICATION
6
10
14

DATA

REQUEST

End of
Request
Code (OD)
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30.7 Data response ADU for WMO data.

Format (Bits 1-4)
Type (Bits 5-8)

Byte
1{ 10111000
2 REQUEST
IDENTIFICATIO N
6
10 STX T
14 T A A i
18 i SP C c
22 C C SP Y
26 Y G G g
30 g CR CR LF
34
E T
CR CR LF RS
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30.8 Data response ADU for report data.

FAA-E-2764c

July 25, 1990

Byte
Format (Bits 1-4) 1] 10111011
Type (Bits 5-8)
2 CATALOG NUMBER
6 SP Y Y
10 G G g g
14 CR CR LF R
18 STX STATION ID*¥
22 SP REPORT TYPE+ SP
26
30
34
R E P O R T
T E X T
CR CR LF RS

* 3 to 6 characters
+ 2 to 6 characters
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30.9 Data response ADU for NOTAM data.

Format (Bits 1-4)
Type (Bits 5-8)

Byte

1{ 10111111

2 C AT EGORYY CODE
6 SP Y Y
10 G G g g
14 CR CR LF R
18 STX ! STATION
22 ‘I D* SEQUENCE
26 N U M B E R
30 SP LOCATION AFFECTED (ID)
34 SP

N OT A M
T E X T
CR CR LF RS

*Station ID - Normally 3 characters,
could be 4. System capable of handling
up to 6 characters.
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I

30.10 Data request reject ADU.

Format.(Bits 1-4)
Type (Bits 5-8)

1

10

14

Byte
11110000
REQUEST
IDENTIFICATION
DATA
REQUEST

End of
Request
Code OD

REJECT

CODE
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APPENDIX IV

40. DATA REQUEST FORMATS

40.1 Syntax of WMSCR data retrieval language.

40.1.1 General concept. The data retrieval textual language defines a syntax for
requesting data from the WMSCR weather data base(s). The retrieval facility of
WMSCR shall interpret the request and return to the responder a block of text or
binary data satisfying the request criteria. A textual language has certain
advantages over the alternative approach of using fixed format data request
blocks. It allows a greater variety of retrieval options and flexibility for
change without the rigidity associated with fixed formats. It is also generally
suitable for direct entry by human operators.

40.1.2 Compatibility with current WMSC procedures. As a subset, the textual

language will include all currently supported data retrieval procedures as defined
in FAA 7110.80. '

40.1.3 Basic data request format. A data request consists of a single text line

beginning with a command word. It has the following basic format:
COMMAND parameter-1 (parameter-2)...(parameter-n)

The command word indicates the overall retrieval function. The parameters further
specify the data to be retrieved. The command can be shortened to the smallest
unambiguous abbreviation that does not conflict with another command (usually a
single letter). The delimeter character between parameters shall be a blank. The
end of the request text is marked by a carriage return character, hexidecimal OD.
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40.1.4 Qverview of data request commands. The following commands shall be

supported:

W(MO)

F(CM)

RE (PORT)

L(IST)

RQ

RC

RL

This command requests a product by its
WMO identification.

This command requests a product by its FCM-S2
identification.

This command requests reports.

This command requests products and/or reports
that are defined in predefined lists of WMO, FCM,
and REPORT commande.

This command requests up to ten reports from specified
stations. This command is currently supported by WMSC
and shall continue to be supported by WMSCR.

This command requests up to five products by their WMO
identification. This command is currently supported by
WMSC and shall continue to be supported by WMSCR.

This command requests products or reports defined in a
numbered list composed of RQ and RC requests. This
command is currently supported by WMSC and shall
continue to be supported by WMSCR.

40.1.5 WMQ command. The WMO command is used to request one or more products in
WMO format from the WMSCR product data base. The full format of the WMO data

request 1is:

W(MO) TTAAii CCCC (date-time) (modifier) (quantity)

The meanings of each field is defined below:

W(MO)

TTAALL

CcCCCe

This is the command which can be abbreviated to a
single character "W",

This field is the WMO product identifier. TIT is the
data type. AA is the country of origin. ii is a
unique product number. Any position can contain an
automatic match character (?). This field must be
present as the first parameter.

This field is the WMO center of product origin.
Together with TTAAii it defines the product. Any
position can contain an automatic match character (?).
This field must be present as the second parameter.
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date-time This field defines the desired time(s) of the requested
product(s). If this field is omitted, the most recent
product is assumed. The formats permitted in the date time
field are described in 40.1.12.

modifier This field specifies the desired version number of the
requested product. This field must be formatted as per the
WMO modifier field (e.g. 'AMD’, 'RTID’, 'COR’).

quantity This field defines how many products are requested. This
field may contain a value in the range of 1-99. If omitted,
a value of 1 is assumed.

40.1.6 FCM command. The FCM command is used to request one or more products in
FCM-S2 format from the WMSCR product data base.

40.1.7 REPORT command. This command is used to request one or more reports from
the WMSCR report data base(s). The full format of the command is:

RE(PORT) type station(s) (date-time) (quantity)
The meanings of each field is defined below:
RE(PORT) This field is the command and can be abbreviated to ‘RE’.

type This field is the two-character WMO report-type field, TT, as
found in the TTAAii field. This field must be present.

station(s) This field specifies one or more reporting stations. The
allowable formats for this field are defined in 40.1.13.
This field must be present.

date-time This field defines the times of the requested reports. If
this field is omitted, the latest version is implied. The
format of the date-time field is defined in 40.1.12.

quantity This field will limit how many reports are to be returned
from each station. It may have a value of 1-99. If omitted,
1 is assumed.

40.1.8 LIST command. This command is used for requesting a predefined list of
products and reports. This command will operate as if multiple requests had been

entered. The specified list shall contain one or more WMO, UTF, or REPORT
commands. The format of the command is:

L(IST) list-name
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The meaning of each field is defined below:
L(IST) This is the command filed that can be abbreviated to ‘L’.

list-name This field is the name of a predefined file containing
' one or more WMO, FCM, or REPORT requests.

40.1.9 RO command. This command is in the format currently supported by the
WMSC. It is used to request up to ten reports. The exact functioning of this
command is described in FAA 7110.80. The format of the command is:

RQ station-name type (station-name type-2)...(station-name type-10)

There can be up to ten pairs of station name/typc following the command. The
meaning of the command is:

RQ This is the command field.
station-name This field specifies one station name.
type This field specifies the character report type

(up to four characters in length).

40.1.10 RC command. This command is currently supported by the WMSC. It is
used to request the latest version of up to five products by their individual
WMO identifiers. The exact functioning of this command is described in FAA
7110.80. The format of the command is:

RC TTAAii CCCC (TTAAii CCCC-2)...(TTAAii CCCC-5)
The meaning of the fields are:
RC . This is the command field.

TTAAi{ This field must specify a valid WMO type field
without any automatic match characters (?).

CcCce This field must specify a valid WMO origin center
without any automatic match characters. This field
together with the TTAAii forms the Universal Product
Identifier (UPI) for a product in the WMSCK data base.

40.1.11 RL command. This command is currently supported by the WMSC. It is

used to execute a predefined set of data requests defined in a numbered list.

The exact functioning of this command is described in FAA 7110.80. The format
of the command is:

RL list-number
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The meanings of the fields are:
RL This is the command field.

list-number This field is the number of a predefined list of RQ and RC
data requests.

40.1.12 Date-time group formats. The date-time field shall represent a

specific time or a range of times. The month and year value are assumed to be
those appropriate for the prior 30 days. There are 12 different date-time
formats permitted:

a. A specific fully defined time:
* ddhhmm
b. A specific hour in GMT:
hhZ
c. A specific hour relative to the current hour:
-hh

d. A range of fully defined times:

ddhhmm/ddhhmm
e. A range of hours in GMT:
hhZ/hhZ
f. A range of hours relative to the current hour:
-hh/-hh
g. A range of time since a fully defined time:
/ddhhmm
h. A range of time since an hour in GMT time:
/hhZ
i. A range of time since an hour relative to the current hour:
/-hh
j- A range of time before a fully defined time:
ddhhmm/
k. A range of time before an hour in GMT:
hhz/
1. A range of time before an hour relative to the current hour:
-hh/
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40.1.13 Station list formats. Whenever the syntax calls for a station name,

one of three formats can be specified.

a. A single station, e.g.:
LAX
72361
EGRR

b. A list of stations, e.g.:

LAX, PHX, SAN,SFO
72361,72899,72400,72128
LGAT,OEJD

c. A predefined station set, e.g.:
CALIFORNTIA

NYMETRO
GULFCOAST

40.1.14 Automatic match feature. The data request language shall permit

requests in which the search criteria are not

this capability, one or more of the parameter

automatic match character. This character is

following data request fields can contain the
a. TTAA1i

b. CCCC
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40.2 Ex f
40.2.1 WMO absolute product request.
Byte
DO
S E D A T A
2
10 W T A i 1
18 c D D
26 H M B B B
34 0D
40.2.2 WMO latest product request.
Byte
1 DO
2 A
10 W A i
18 oD
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Byte

10
18

26

40.2.4

Byte

10
18

26

DO
U S E R D A T A
W T T A A i i
Cc C C Cc H H
/ / H H yA oD
R—‘iﬁuiﬂ__f_o_t_lﬁIﬁI_l’T_rm_nh_rg_e_s_cﬂm
DO
U S E R D A T. A
R E F T J F
K , A T L , D F
W oD
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40.2.5 Request for last six UA reports from one station

Byte
L
2
10

18

10
18

26

DO
U S E R D AT A
R E U A
D 6 oD
f m n
DO
U § E R D AT A
R S A
S 1 2 z
7 oD
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40.2.7 f i 1 ed "DE ".
Byte
1| DO
2 U S E R D AT A
10 L D E N S L c
18 | OD

Byte

1 | o

2 U S E R D AT A

10 R Q H P N S
18 A B D R S A
26 H v N | s A | op
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APPENDIX V

50. WMO MESSAGE FORMAT
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. PROCEDURES APPLICABLE TO THE TRANSMISSION OF METEOROLOGICAJ
DATA ON THE GLOBAL TELECOMMUNICATION SYSTEM
p Format of meteorological fnmgcs
21 A roatine meteorological message (ransmitted oa the Global Telecommunication System  shal
comprise:
— A starung lipe
— Ap abbreviated besding Meteorological Meteorological
— A text bulledn message
— End-of-message signals
S I Tbere shall be only one meteorological bulletin per meteorological message.
R A poo-routine meteorological message shall have the format of an addressed message (see 2.4 below)
2.2 Alphabets used for transmissions
.20 The alphabets to be used on the GTS shall be the following:

{a) InternatGooal Telegraph Alphabet No. 2;
(5) International Alpbabet No. §.

2.3 - Message format for rourine meteorological messages
The procedures ouclined below shall apply 1o wransmission of foutine meteorological messages on b
GTS.
2.3 Starting line
2.53.1.1  The starting line shall have the following formac

(a) International Telegraph Alphabet No. 2:

NOQTE: The use of the CLLLL groups, enclosed in parenthescs, is opucoal. The use of tfus 3roup 13 3 Datter for regoaal ¢
nauopal Jecinion.

(3) Ilbternadonal Alphaber No. 3:

3 .
iCl C IL] S :
‘ E R g| nnn Q CLLLL

N O TZ: An =xample of 1 routine metecrological message 1nd the Meaning of the symools used ‘or hc ugnals in Sown Inter.
sational Telegrapn Alpnabet No. I and Internauonal Alpnadet No. ¢ ire piven :a Attacament .

A-38



FAA-E-2764c

July 25,

2 2 2 I  The symbols shall have the following meanings:

TT -— Data designator.

~A — Geographical designator.

N 3T I Vae WMC s1ancarc dala 3csignatorn Ine geOgraoAICh 3€SIZNAI0NS Ar¢ gives (& Atacament li-s

) — Number used to differentiate two or more bulletins which contain data in the same code and which
onginate from the same geographical ares and have the same onginsting centre. i shall be a2 number
with a maximum of rwo digits.
The use of “ii"” is mandstory ip both Ioternational Telegraph Alpoabet No. 2 and lnternarional
Alphabet No. I for all bulletins using the data designators.

NOTE Ser attacnhment -6, Taoie A — Data gesignators for tonanumenc 1aformation
The following sets of “ii” numbers shail be used for indicating the bulletins for global. inter-regional.

regiooa) and nadoosl distribution. However, special more flexible provisions apply to the use of ', " in respect of

bulletins containing satellite data. processed informaton in GRID-point format and pictonal information in digual
form. (See derails ip respect of individusl centres cootrined in WMO Publication No. 9. Volume C. Chaprer 1.
*Caualogue of meteorological bulletns™.)

i = 1-19 inclusive for global distribution:

20-39 inclusive for regional and inter-regionai distribution:

40-89 inclusive for national and dilaterally agreed distribution:
i = 90-99 reserved.

2.3.1.2  The svmbols have the following meanings:

ann — Transmission sequencs number. [t is 3 thres-digit group giving the transmission seguencs of
messages {rom one csntre over a particular channel to the r:vc:x'ving‘c::: ¢ on that channel. Numbers
000 to 999 inclusive must be used in 1 cyclic manner. (When Internanional Alphapet No. § s used.

the group nnn may be a fixed combination of three characiers. if agreed betwesn the ceatres

concarned.)

LLLL — Classification and identification group in the general catalogue of bulletins. The group CLLLL
is mandatory when International Alphabet No. 3 is used. [t facilitates the proczssing :md switching
operations at telecommunication centres. i
1t should preferably be inserted at the NMCs but, in any case, CLLLL shall Se¢ wsie on i seg-
ments of the Main Trunk Circait, regardless of which alphabet is being used. [t shouid also be used

on the main regional circuits and the rc°10nal arrcuits as requirsd by the RTHs conczmed tses
Functions of the RTHs. paragraph 2.2 of Part 1).

-~y

N O T Z. The speciicauons of TLLLL are piven in Autachment lI-§.

2 Abbreviated heading

(2
L

()

2.1 The abbreviated heading shall have the following format:

L

(a) loternadonal Telegraph Alphabet No. X
=,TTAA *ii— , CCCC —* YYGGgq (—, BBB)

(8) Intermationa) Alphabet No. 5:
F’ <l [ rraai [8] ccee [§] vves 3| 388
IR IR| |F P P ©as | |p
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Lo the case of bulletins containing observarional data and climaric daea (surface and upper-air) fre- ~
land stagons, oge “ii” number sball be allocated to one bulletin coataining » fixed list of stadons. This list n
be differeac st different hours. provided it is known. and that it is given in the Catalogue of Meteorological Bulleans.

In the case of bulietins conuaining ships’ weather reports and airzralt redorts. the numoer of i shoulé He
limited t0 2 maximum of six. In order to facilitate the selecuve distribution of ships’ weather £eD0rs (suriacs
and upper-air), whenever practicable a fixed number of **jj™ shouid be allocated to the bulletins for those r=norts
whichr are collected from a czrtain area within sach Rzgion (¢.2. southern Indian Oczan 1n Rezion I. soutnern
Atlantc in Region 111, etc.). i

+All informacdon concerning the number “ii™ and the contents of bulletins shall be published in :the

Catalogue of Meteorological Bullerine, :
NOTE: The Catalogue of Meieorological Bulleuns is nven in WMO Publicaion No. 9, Volume €.

CCcCcC — loternadonal four-letter location indicator of the statioa originating or compiling the bulletin. as
agreed bi-laterally or mult-laterally, aad published in WMO Publication No. 9, Volume C.
Chapter L ~Cartalogue of meteorological bulletins™. Ounce 2 bulletin has been originated or com-
pied, the CCCC must not be changed even if (because of wnsdequate reception. or for ans other
reason) the bullenin in question has to be re-compiled at another centre. :

YYGGagg — International date-time group

YY — Day of month
GGag — For bulletins containing meteorological reports the time shall be the standard fime of obser.ation
in G.*”:
— For serodrome. route and ares facronaurical) forecasts: the full hour in GNMT {the last 1wo digie

shall be 00) preceding the transmission time: for other forecasts and analvses: standard time of
observation in GMT on which forecast or analysis is based:

— For other messages the time shall be the time of origin in GMT.

388 ~ An abbreviated heading defined by TTA Aii CCCC YYGGQQ shall be used snly ance. & .-.p.
quently, if this abbreviated heading has to be used 3gain for 1n addition or correction. it shall Ye
mandatory te 1dd 1n appropriate 888 indicator. identified by 2 three-letrer indicator which shall
¢ 1dded after the date-time group. ’

The following indicators shall be used:

RTD — for defayed routine weather reports
COR — for correction to reports
AMD — for amendments to processed information
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FOLLOWING IS A QUOTZ FROM HETEOROLCCECAL TILZCOMMUNICATIONS
?RCCZIDURES, wWMO PUB NO. 386, AMEND NO. 31(X.1983):

"588

== AN ABBREVIATED HEADING DEFINED 3Y TTAAII CCCC YYGGGG SHALL

35 USZD ONLY ONCE. CONSEQUENTLY, :7 TYIS ABBREVIATED HEADING
AdAS TO USED AGAIN FOR AN ADDITION OR CORRECTION, IT SHALL 3t
MANDATORY TO ADD AN APPROPRIATE B3B INDICATOR, IDENTIFIED BY

A TARZE-LEZTTER INDICATOR WHICH SHALL BE ADDED AFTER THE DAT:-
TIME GROUP. ‘

TAdZ INDICATOR BBB SHALL HAVE ONE OF TAE FOLLOWING rfORMS(A) OR
(3) AS GIVIN BELOW:

(A) RTD --FOR DELAYEZD ROUTINE WEATHER REPORTS;
COR --FOR CORRECTION REPORTS:
AMD --FOR AMENDMENTS TO PROCESSED INFORMATION;

(8) IN ORDER THAT REITARD(RTD), CORRECTION(COR), AND AMENDMEINT
(AMD) BULLETINS MAY BE INDIVIDUALLY IDENTIFIED, THEY SHALL

BE ISUUED IN SEQUENCE USING (IN PLACE OF RTD, COR AND AMD]
THE SERIES. RRA,RRB RRC ETC., CCa.CCE.CCC ETC AND AAA, AAD,

L WP L Vv R U1 92 V) iv.,

AAC ETC. AND SO ON THROUGH THE ALPHABET.

NOTE: THIS CHANGE SHOULD BE IMPLEMENTED BY ALL GTS CENTRES ac«
SOON AS POSSIBLE AFTER(BUT NOT BEFORE) 15 JANUARY 1984."

.

2.3.4 End-of-message signals )
The format for the end-of-message signals shall be as follows:

(a) International Telegrapb Alphaber No. 2:

- NOTE: The end-of-message signals are used for ensuring page-feed and ape-leed.

.-

(8) International Alphabet No. §

ERERERE
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APPENDIX VI

60. VECTOR GRAPHIC PRODUCT FORMAT

60.1 Vector Graphic Product Format shall be in accordance with ¥CM-S2,
Standard Formats for Weather Data Exchange Among Automated Weather
Information Systems.
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APPENDIX VII

70. ICAO MESSAGE FORMAT
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lunes 1) — leronanticul Telecomnunicutions

44.18.1.135 RECOMMENDATION.~ The expansion of the
channel-sequence mumber to preclude duplicaton of the same
aumbers duning the 24-hour penod thould be permiutted subjecs
10 agreement berween the Authonties responsible for the opers.
ton of the crcuu.

44.18.1.1.6 The Transmispon ldentficavon shall be wni
ovey the cucwt m the following sequence:

) Trangmutting-termnal lettes
d) Recerving-terminal letter
¢} Channel-idennification’letter

&} Channel-sequence number.

4.4.)8.1.1.7 Additional materia) shall be permitted 10 be 1n-
seried following the Transmuson Identification subject to agrec-
ment between the Authorities responsuible for the operabon of the
ccuit. Such additional matenal shall be preceded by a SPACE
(=) and shall not contain any Alignment Funcoons. When no
such additional material is 3dded the informavon in 4.4.18.1.1.6
shall be followed immediately by that of 4.4.18.12.

4.4.13.1.1.3 RECOMMENDATION.- Jo avod any minnto-
pretanon of the Diverson Indicator the sequence of rwo consecu-
nre charactos V (5/6) should not appear in any component of the
heading line, *
44,1802 The Line-following-the Heading line shall com-
prise: °
#) Alignment Funcoon (€ X)

M Promry Indicsior

¢) Adrexsee Indicaror(s)
d) Alignment Function (<€ =).
44.18.12.1 The Priority Indicator shall consist of the appro-

priate 2derta poup assigned by the originator in accordance with
the following:

Prionity
Indicaror Mexsage Category
sS Distress messages, disuess taffic and urgency
measages (see 4.4.1.1.1,44.1.1.2)
DD Messages justiflying the roquisement for special

pnonty handling (see4.4.1.2.3 44120
FF tor CC) Flight Safcty Mcasages (see 4.4.1.1.))

GG (or I Mectcorological messages {see 4.4.1.1.4)
GG (or 1)) Flight segulanty measages (see 4.4.1.1.5)
3] Aeronautical AdMINISIIILVE MEIsiges

(seec 4.4.1.1.6)

GG (or 1)) NOTAM -~ Chss | disthbubon messages
© o (see 4.4.1.1.])

KX Reservation measages (sec 4.4.1.1.8)
as appropratc  Scrvice messages (see 4.4.1.1.10)

LL General  aucrait oparaung  agency  messmecs
(see 6.4.1.1.9).
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MESSAGE FORMAT
T-UNIT CODED CHARACTER SET

Yore | = Tae tollowiny silustrares the reletvpew rirer nessaee formor Jeseriped in S 3 40 23 s A

\eswte : Component ! Elements ! Telety zewriter
fire 2 the Mesizze Part | vt the Component l Cherac:er
Start uf-Heaadwng Character One Charactee (071) i S0OH
HEADING LINI Vit ‘ |
tsee 3308 1.1 Transmission tdennfication 4) Teansmatting-terminal I
letier
5) Rercewv:ng.terminai \Ezzmole i
letter ~z
¢) Channcei.dentification NRACE) |
letter !
d} Channel-vequence number i
tIf necetaryy 41 One 5PACE I -
Additiona Scrvice 51 Mo more than the remuinder 1samzle -
tndication af (he nne f 27093,
N , OIVERSION INDICATOR ! The Procedure Signal VVV e :
) +» (f necessary. see $.4.18.6) ) .
. ,r SHORTENED + AL 113 POILION 1 3 Me3Isage ONe Of More Shortened A0Ure33¢3 NIv JCDC whenever ;
= t ADORESS : 1113 necesary 10 take wpeific 3C10A 10 preciude the posnubibity »F the nest refds & = ]
f : t3ce 439 )) 1 Mation making 2 teGundant (7an3IM 110N that COuld give fi3e (O JOuUDIe OF Multidie s
= ' detivery of the message 10 one of more ddrsnces {sec 3.4.9.1) :
< ADDRESS Alignment Function Two CARRIAGE RETURNS, one LINF IEED ! <=
- (10 4318 1.2) Prioeity indicator The reievant 2detter group :
= One 3PACL } Liven IN ejuence '
" Addressee Indicator(s) A 6- of 8.tetter group) fOr e3ch addressee :
- {Exomple: = FGLLZR ~EGLLYK ~FCLLPARD)Y
- Alignment Funcuon Two UCARRIAGF RETURNS, One LINF. tFFD < =
ORIGIN Fiing Time 63101t date-time group specifying when the
{tee 4 3.18.1.0) macssee way filed for tranymisson oo
Origsnator Indicator ) One SPACF. .
O} 6-0f Bdetter group Wentrlving the messag.
vriginator
Pradenty strm lused uniy } Five characrers
11 sctetypeseniter operanon (0/7)(BEL)
Jor Distress Troffic and .
Urgency Mecimges )
Optionst Heading Additiunal data not Lo eacend the remainder
Information of the line. See 3.4,18.1.).7.
Alignment Function Two CARRIAGE RETURNS. one LINE FELD <=
Start-ol-Text Character One character (0/2) >Tx
TEXT Specific mlennfication of Addressceis) 11f recessaryy
{1ex 4.4,.38.2) with
€3ch followed Dy two CARRIAGE RETURNS. one
LINE FELD (if necesmry) * .
) The Faglish word FROM (if wecessary) {see 3 4,18 ° €
Beginning of the Teat Specific Wentifiation of Onginator s Aeccizary)

The English word STOP follnwed by two C \RRIACE
RETURNS, one LINE FF.F.D 14/ necessarvy
(sec 3.4,18.2.3)
ard 'or
Originator’s reference (1t vsed)

“fessage Teat Message Tuxt with {wo CARRIACE RETUARNY. .ne
LINE FEED at the end of ¢3ch printed line nt Ihe .
Tert cxcept [or the tast one tsee 34§ 3.5
Confirmation (i necrssory) 4) Two CARRIACE MLTURNS ane L:NE 1t ) ,
b) The stbreviation CFM toHowed b 1. zoron Ot

the Text being confirmed. .
Correcron tif necessary) ) wo CARRIAGE RETURNS. une LINC FII DY
o) The abbreviation COR followed B 1he cOrres tinn ol

0 er7or made 10 the preceding Teat .

A

rNoiNe Aligneent Function Two CARRIAGE RETURNS. one LINC FELD : <=
lsee 33 18.2.12) § y v
PPaex teed SvQuence tine charscter (0711) J
I adest. Fest aharsgter ne character 1073) A
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4418122 The order of pnonty shall be the mmec as
specified in 4 4.1.2.

T 4408123 Except 23 provided in 441812311,
44.181.2.3.2, 441820 233 and $.4.17, an Addressee Indicator
shall compnisc the Location [ndicator of the place of destinaton
followed wnmediatcly_by the ICAQ 24cttzr ¢ougnator Wdentif ying
the Organuzauon lAcronautical Authonty, Service or Awcraft
Operating Agency) addressed. The Addressee Indicator shall be
unmediatcly preceded by a SPACE(—). '

44181.231
4.4.18.1.2.3.3 or 4.4.17 ase applicd, the Onginator of 3 messaec
snajl be pcrmitted to add inmediately following the last letter of
the 6-ctier ndicator prescribed in 4.4.18.1.2.3 2 2detter poup.
rcptesenunt 2 dcpartment of division of the Orpnuauon
addressed, 1n instances where such 2 2-etter group wul faciitate
the nternal distnhbunion of the message within that or@nizauon
addresed )

44.18.1.2.3.2 Where 3 messare 1y 10 be 3ddr2as2d to an orgsng-
zztwn that hz- not been dllezutd an ICAO Yictter designator of
the tepe prescnibed i 4.3.16.1 2.3 the Loaation indicator of the
placce of Jdosunation sl by tullowed by the ICAO 24ctter desg-
natae YY tor the 1CAD 2deiter desgmator YX an the owe of
Mibitaiy Service/Ormanization). i name of the sJdressse Orpanie
wtion >hall then be included i tine Nizst stem in the Text of the
inesape. NO wvcnih or aghth pounon ktioss shall folow the
ICAO 2-ener dessgnator YX ur YY.

4.3.18.1.2.3.3 Whers 3 mussaee is 1o be addressed to an agceraft
1n Mizht and. therefore, requues handhing uver the A TN tor part
of 115 routing befnee reIranomitunn aver the Acrniantical Mahls
Scrvice, tne Location Indicator of the acronautical stauon which 1s
to refay the mosxee 1o the arcraft shall be tollowed by the ICAO
d-jetter deswenatnr ZZ. The identification of the awzratt shall then
be included m the fust item of the Text of the messaee. No
seventh of eighth ponuon letters shall follow the ICAO 2-letter
designator 22,

4.418.1.2.4 The compicte address <hall be resucted 0 a
sinyde line of pags-printing copy, and. except as provided in
4317, a wparate (6 or 8 ketter) Addressce Indicator shall be used
for each addressce whether at the sme or diffcrent loations.

4318325 The compleuon of the Addressce Indicator
gToupis) n the address of 3 messge shall be inmediatcly followed
by the Alignment Funcuion.

441843 Ongin Line
The Ongwn Line shall compnise.
a) Fiing Time
5) Ongnator Indicator
¢) Pnonty Alarm (when ncccssary)
d) Optional Data Ficld

e) Adignment Functicn t € ).
4418131 The fling timc shall compnise the 6-dignt date-

fune goup wndicating the date and tme of fling the message for
transmussion (see 3.4.2).
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4.4.181.3.2 Exccpt as provided wn 4 418133 43481 3.4
and/or 4.4.18.115 the Orginator Indiator shall compnse the
Loction Indicator of the ptace ar = hich the message 1s orngwnated,
followed immcduatcly by the ICAO icticr designator dennfyng
the Orzanuzation (Acronauiical Authorty, Scrvice or Aucnlt
Operating Agency) which unizinated the mesape. The Onginator
Indicator shall be unmeduately precaucd by a SPACT, (=)

4.4.18.1.33 Exccpt when the provinons of 4.4.18.]1 3.4 or
4.4.18.1.35 are appbred. the Orgunator of 3 messge shall be per-
rutted to 3dd, onmodutcty folowing the Last lctter of the bderter
Orgunator Indicator prescribed i 4 €188 3.2 2 Qderter group
reprexcnting the department or divison of the Organuauon
ongiating the MESILC, I stances where such addition wil
faciitatc the sntcrpretaion of the message by the Addressec.

4.4.18.1.3.4 Where 2 message 13 onganated by an Otganuatien
that has not becn atlocated an ICAO 2derier desgnator i the
typc prescribed w4 4 18.1.3.2 the Location Indicator of the place
at which the mesage 13 otginated duall ve folowed wnmediatcly
by the JCAO 2Hetter desgnator YY or the ICAQ X-lenter designa-
tor YX in the case of 3 Military Service ur Organization The nanie
of the Onganization (or Military Serviced shall then be included in
the furst stem in the Teat of the mesaze.

44.181.35 Where a nwsmge organated by en aireraft n
Nicht requures handling on ths ATTN for part of uts routwe velnre
delivery, the Onginstor Indicstnr shatl comprse the f.ocation
Indicator of the actonautical aaton reponskic for tanglerrny
the message 10 the AFTN, followed unmeditcly by the ICAQ

. 2detter desipnator ZZ. The dentfcaton of the azeraft shay thicw

be included n the furst steman the Teat of the messaee

4.3.08.1.3.6 T orwonitv alarm hall be used anly for distres
musaages, distress taffic and urgency messages. When used it shal?
vonsst of five successive BLL (0/7) characters.

Note.-Usc of the Prwriey Alarm will acruate a bell (attennion?
signal at the receiving rtelerypewrirer gation, other than ar those
fully suromaric gtations wich may provide ¢ nmdar alarm on
receipt of Proority Indicator S5, therebr dlerung mpervisory per-
onnel af relay centres and opcrators at tributary statione. 30 that
immediste arrention may be given 10 the message.

4.4.18.0.3.7 The inclusion of cpuonal data 1t the Origin $ine
shall be permittcd provided 3 totad of 69 characicrs & noy tar
ceeded and smbjpect to agreement betwecn the Admunistrations
concemned.

4.4.18.1.3.8 The Ongain Line shall be concluded by an Alwen-
ment Function (X ) and the Stant-of-Text (STX) 10/2) chasacter

44182 Text

141821 The Text of mesmres shall be drafted w acenrd-
ance with 4.1.2 and shail conust of ! daw berwseen STX and
ETX.

Nore.-When mesxige tex1s do not require conversion to the
ITA-2 code and formar and Jo not conflict with ICA0 messaze
types or formars in PANS-RAC (Doc 4444-RAC'501}1. Admintstra.
nons mavy make Jull use of the characters available wn the T-unmut
coded character sel.

S 4.4.08.2.2 When an Orginator’s reference 1s used, it sall ap-
peas at the beginning of the Text. eacept as provided i 4.4.18.2.3
and 4.4.182.4



121825 When the ICAO Ydcuier Jesygnators YNU YY o¢
22 .ompnse the weond clement of the Addiessee Indicator tiee
23191222 ,nd 43184 155 and . werctore, becomes
aeLessY 10 Wenty an the Tent the speafic addresse of the
‘neyaee, such achtitication z1oup Whall precede the voytrator s

reterence Of uswd) Jnd becumy the Tust item ot the Tov

141824 When the MCAQ Ddetter Jesignators YU YY ot
27 comprise ihe seeund clkement vl the Ongrator Indicator isee
43181'38and 1418.1.35 3nd it thus becomes nece>sasy 1o
Wentdy n the Teat the name of the Ormanuavon lor Military
Service) of the Jucraft which onzmnated the meysage, such wentr-
leation Mhall e nscried n the fust atem ot the Tent ol the

[LISSETT

341825
441824 10 mesages whese the 1ICAO 2detter desienatoris) Y X,
YY 22 reter to two of morc different Orcamizsnons cor Mditary
Scrvices), the scquence of Turther denuficanon n the Text shatt
Jorrespond 10 the complete wyuence used v the Addrcss and
Ongwnator Indicator ot the inviage. I such anstanve, ©auh
Vddressee wiovatincation shall be tolluwed unmedudicly by an
\hieament Funcnion. The 'name of the (YX, YY or ZZ) Orzanua-
fiwn anginating ihe messare shall then be preceded with “FROM™
“STOP™ fulluwed by an Algnment Function Jull then be e
uded 1 the Text at the end of this denufication and preceding
the remandet of text.

Mhea appiviar (he provivions ot < < td 1) und

131328 An \hizmneat Function shall be transmatted at
the ond of caen protd hine of the Tent. Tacept us proveded in
34161 1 a4 when it s Joaired o confirm 3 pustiva ol the Tuat
Ol 1 Mmessaze 1A ety pen nter nperanon, wech conlirmanion »hall
e wparated 1rom the st Tent fouo bv an Alignment Punctinn
1€ =), and »hall be ndiated by the abbrovation CFM followed
by the portion being contumed,

441827 Wihate measages are prepared offdine, ¢ g. by pre-
paration of 3 puoer tape, creors i the text shall be comrected by
buckspacing and replacing the character w crror by character DEL
177150 .

441828 Lawcept when the provisions of 4.4.16.1.1 «)
spply, corrernons 1w textual crrors made in on-line opcrations
Jhall be corrected by inscrting ~ F < E = E = following the
21106, then rety pung the Rst vorrect word (of group).

331829 Facept as provsded tn 3 3 16.1.1 &) when 1t 13 not
Jimoverod untin (3ter b the SruInIN0R process that an crroe has
Been made 1 the et the correcton shall be separated trom the
1251 Text croun or cootumaton. of anyv. by sn Aliznment | unc-
ton 12 T 1 Thes Jial! be followed by e 3bbicviation COR und
the cortection

43 18.2.1v  >Stations shall make 4l indwatcd voricctions on
the pace~opy prwe to loval dulivery of 3 transicr 1o 3 manually
opurated cucuit,

141821 The Tewi of AFTN messages shall not ¢wecd
1200 (haracters in kength AFTN messuges exceeving 1 200
vhsracters shadl Se tiled in the 1orm of s¢paraic Meysagey When
Me3suges OF Jala sre Irgmmuied oanly on medium or high >peed
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APPENDIX VIII

80. COLLECTIVE BREAKDOWN SPECIFIC PROCEDURES

The WMSCR shall perform the procedures defined in the paragraphs below for
each of the product types requiring collective breakdown and report storage.
In addition, procedures to be used for the special handling of specified
products are also described. This special handling entails interpretation or
alteration of the product identification. This may require limited access to
information beyond the WMO header.

The following statements apply to the sections of this appendix:

.a. Unless otherwise stated, all references to date time refer to the
date time field in the format ddhhmm. The date time field may be referenced
in the WMO header or internally in the received product.

b. Unless otherwise stated, references to report separator refer to
hexadecimal representation 1E (Hex 1E).

c. A "version" is defined as the product/report modifier plus the count
(e.g., AMD 1). If it is indicated that the "version" may be contained as a
field in the data format or WMO header, the count portion of the version may
or may not be present. In the event two modifiers or a modifier and a version
are contained in the same product/report (e.g., COR AMD or COR AMD 1), the
first modifier or version shall be used in construction of the URI.

d. Some of the data elements, of the data formats described in this
appendix, are encased in parentheses { }. This indicates that the data
element may or may not be contained in the received data.

e. For reports which have the report time rounded off to the hour
(e.g., SAs), the observation time reported will remain as part of the report.
For example, if a SA with an observation time of 1256 were received, the URI
would contain a observation time of 1300, but the time of 1256 would be
retained in the report proper. References in this appendix for using the
observation time for construction of the URI are valid, but may be modified as
described above if rounding of the time is appropriate for a report,

f. Due to local polling procedures, observational reports in
collectives sometimes contain no data. That is, the station identifier is
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present, but no report follows. When such cases are encountered during
collective breakdown, no further attempt shall be made to retain the report in
the WMSCR data base. If any information follows the station identifier (e.g.
DLAD, FINO, PINO), the report will be retained in the WMSCR data base using
the necessary information from the WMO header to construct the URI. The
specific data types where such instances may be encountered are identified in
appropriate sections of this appendix by identifying the report text as
{report_text} in the report format description.

80.1 Domestic hourly observations (SA). WMSCR shall receive and store hourly

weather observations from manual and automatic weather reporting sites that
include the SAS, ADAS, airlines, KAWN, and the NWSTG. Domestic hourly
observations also include reports from both Canada and Mexico. These
observations will normally be received as products, containing one or more
reports, which have been designated for collective breakdown. Each domestic
SA report shall be catalogued to the SIDB entry corresponding to the reporting

station.

Individual reports will usually be in the format shown below.
SSS {data_type} {modifier} {ob_time} {report_text} report_separator

Each report begins with a three-character station identifier (SSS) and ends
with a report separator character. The data type identifier SA, SP, USP, RS,
URS, or SW will normally follow the station identifier. The data type field
may not be present and the data type shall then be obtained from the product
WMO header. The modifier field, "COR" (corrected report) or “"RTD"
(retarded/delayed report), may follow the data type indicator. The next field
will normally be the observation time in the format hhmm. Some automated
stations do not include the observation time in the report and in those
instances, the observation time shall be obtained from the product WMO header.
The automated station designator AMOS, RAMOS, AUTOB, AUTOl, and AUTO2 are
considered part of the report text.

The station identifier, date (from the WMO header), observation time (from the
report, or if missing, the WMO header), data type (from the report, or if
missing, the WMO header), and modifier (from the report) shall be used to

. construct the URI.

80.2 Military hourly observations (SA). WMSCR shall receive and store

military SAs received from Carswell Air Force Base (KAWN). These products
generally will have the same format as civilian SAs. However, some military
collectives routinely do not include either data type or observation time in
the reports. As with the domestic SAs, this information shall be obtained
from the WMO header. Breakdown procedures for military hourly observations
are the same as described for domestic hourly observations.

80.3 International hourly observations (SA). WMSCR shall receive and store

international airport surface observations. International SA reports shall be
catalogued to SIDB entries corresponding to international locations (including
selected domestic locations). These reports conform to the METAR format
defined in WMO publication 306 (FM 15.V) and are contained in collectives
received from the NWSTG and KAWN. Each individual report begins with a four-
character airport identifier (SSSS) and ends with a report separator. METAR
reports have the following format:
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{METAR)} {ob_time} SSSS {report_téxt} report_separator

Following the WMO header, a sequence of reports begins with the word "METAR"
followed by an observation time (ob_time) in the format hhmm. All subsequent
reports are assumed to have the same time. The word METAR will normally not
be repeated and the observation time will not be repeated on subsequent
reports unless it varies from the observation time of the first report.

The station identifier, date (from the WMO header) observation time (from the
report, or if missing, from the first report in the collective), data type
(from the WMO header), and modifier (from WMO header) shall be used to
construct the URI for each report.

80.4 Domestic terminal forecasts (FT). WMSCR shall receive and store

domestic terminal forecasts. Domestic FTs are prepared at the Weather Service
Field Offices (WSFO) and are relayed to the WMSCR via the NWSTG link as
collectives. Terminal forecasts shall be catalogued to an SIDB entry
corresponding to domestic, Canadian, or Mexican location. Each report will
begin with a three-character station identifier (§SS) and end with a report
separator. The terminal forecast reports have the format:

SSS data_type {version} valid_period report_text report_separator

Following the station identifier will be the data type "FI" and, if
applicable, the version. The last field to be identified is the valid period
field. The valid period will be in the form ddhhhh where dd is the date and
hhhh is the beginning and ending hours for the forecast (e.g., 271815
indicates that the valid time begins on the 27th of the month at 1800Z and
ends at 1500Z on the following day). The valid time is the first hh
encountered in the valid period. To determine the valid time for construction
of the URI, "00" is appended to the first two digits of the hhhh field. For a
valid period of 271815, the valid time would be "1800" hours.

The station identifier, data type (from the WMO header), version (from the
report), date (from the valid period field), and valid time (computed from the
valid period), shall be used to construct the URI. In the event there are two
modifiers in the report (e.g., COR AMD 1), the first modifier shall be used
for construction of the URI.

80.5 Military terminal forecasts (FT). WMSCR shall receive and store

military terminal forecasts which are received from KAWN. Military terminal
forecast formats and procedures are identical to those for international
terminal forecasts (paragraph 80.6).

80.6 International terminal forecasts (FT). WMSCR shall receive and store
international terminal forecasts. These reports are received as collectives
from the NWSTG, KAWN, and AFIN. International terminal forecasts shall be
catalogued to SIDB entries corresponding to international identifier
locations. International terminal forecasts are formatted in accordance with
the TAF format defined in WMO publication 306 (FM 51-V). International FTs
will be contained within WMO products in the following format:

{TAF} {version} SSSS valid period report_text report_separator
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Following the WMO header, a sequence of reports begins with the word "TAF"
which may or may not be repeated for each report:. The next field will be the
version, if applicable. This will be followed !y a four-character station
identifier (SSSS) and a four-digit valid period field (hhhh). The valid
period contains the hours for which the forecast is valid. The first hh
encountered identifies the valid start time. For example, 1310 would indicate
the forecast is valid from 1300Z until 1000Z the following day and the valid
time for construction of the URI would be obtained by appending "00" to the
valid period start hour (e.g., 13 + 00 results in a valid time of 1300).

The station identifier, version (from the report), date (from the WMO header),
valid time (computed from the valid period), and data type (from WMO header)
shall be used to construct the URI for each report.

80.7 Wind and temperature aloft forecasts (FD). WMSCR shall receive and

store wind and temperature aloft forecasts received from the NWSTG. FD
reports shall be catalogued to SIDB entries corresponding to domestic station
identifiers. These reports will be received as WMO formatted collectives and
are issued as two distinct products, one covering 3,000 ft above ground level
(AGL) to 39,000 ft AGL and the other covering 45,000 ft AGL to 53,000 ft AGL.
The products will have unique WMO headers to differentiate between them.

Following the WMO header, but preceding the reports, will be three report
header lines that define the forecast based on time, the valid date time, and
identification of the data columns. Following is an example of the three
internal header lines of the FD collectives:

DATA BASED on 181200z
VALID 181800Z FOR USE 1700-2100Z. TEMPS NEG ABV 24000.
FT 3000 6000 9000 12000 18000 24000 30000 34000 39000

The first header line will have a report separator preceding the word "DATA".
The first and third of these header lines may be ignored for purposes of
construction of the URI. The third header line (column headings) may not be
included in some of the transmitted FDs. In the second header line, the valid
date time field consists of the first six digits following the word "VALID" in

the format ddhhmm.

Each report will begin with a three-character station identifier (SSS) and end
with a report separator. FD reports within the collective have the following
format: ~

SSS report_text report separator

The data type shall be obtained by combining the first two and the last two
characters (sometimes one character) of the WMO header (e.g., FD8, Ful0,
FD16). :

The station identifier, data type (from the WMO header), valid date time (from
the second internal header line), and the version (from WMO header) shall be
used to construct the URI. All internal header lines received shall be
retained with each report stored in the WMSCR reports data base.

80.8 Area forecasts (FA). The WMSCR shall receive and store area forecasts
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issued by the National Weather Advisory Unit located in Kansas City. Alaska
and Hawaii FAs are issued from their respective WSFOs. All FAs are received

from the NWSTG.

Area forecasts are issued for ten geographic areas associated with WSFO
identifiers: ANC, BOS, CHI, DFW, FAI, HNL, JNU, MIA, SFO, SLC.

Each area forecast is divided in five sections:

a H = 1 = Hazards/flight precautions.
b I = 2 = Icing and freezing levels.
c S = 3 = Synopsis.

d T = 4 = Turbulence.

e c 5

Significant clouds and weather.

Each section is issued as a separate product three times per day for each WSFO
area. Following the WMO header is an internal header line, formatted as
follows:

SSSs data_type date_ time

This header begins with the WSFO area identifier (SSS) to which with the
section identification (s), one of the five section letters defined above
(i.e., H, I, S, T, or C), is added. This is followed by the data type "FA"
and the internal date time field. The following is an example of a FA:

FAUS6 KBOS 180840
BOSH FA 180840
product_text

The WMSCR shall perform special report storage procedures for FA reports.
Each FA product shall be stored in the report data base in two ways:

a. First, to satisfy the existing RQ capabilities, each product shall
be catalogued to an SIDB entry for a pseudo station whose identifier is
a combination of the WSFO identification and the FA section letter
(e.g., BOSH (hazards), SLCC (clouds)). The WSFO identification
including the section letter (i.e., SSSs), data type (from the internal
header line), version (from WMO header), and date time (from the
internal header line) shall be used to construct the URI.

b. Second, each product shall be catalogued to the actual station name
, (BOS, CHI, etc.) with the data type field being set to FAl through FAS,
where the added digit, corresponds to the section identification
numbering scheme defined above. The WSFO identifier (SSS), data type
(FAl through FAS5), version (from WMO header) and date time (from the
internal header line) shall be used to construct the URI.

80.9 Pilot reports (UA). The WMSCR shall receive and store pilot reports
received from flight service stations and other enroute facilities. UA shall
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be catalogued to SIDB entries corresponding to domestic locations. Pilot
reports can be received as individual reports or as collectives. Data
received in the WMO format will contain one or more observations and shall
require breakdown. Each report will begin with a three-character station
identifier (SSS) and end with a report separator. Reports will generally be
received in one of the two formats shown below.

SSS data_type /OV SSS {D-R} {/TM} ob_time report_text report_separator
or

SS5 data_type
data_type /OV SSS {D-R} {/TM} ob_time report_text report_separator

Following the station identifier (SSS) will be the data type (UA or UUA) and
the construct /OV, which will be followed by the same or a different station
identifier (SSS). The optional fields D-R (direction and range) is
represented as dddrrr consisting of 6 numerics and the construct /TM (time) is
followed by the observation time (ob time) in hours and minutes (hhmm). In
some instances, the second SSS and D-R will not be separated by a space (e.g.,
ALB185018).

The first station identifier, observation time, modifier (from the WMO
header), and data type (from the report) shall be used to construct the URI.

80.10 Severe weather forecasts (WW). The WMSCR shall receive and store

severe weather forecasts. WWs are prepared by the NSSFC in Kansas City and
sent directly to the WMSCR. WWs shall be catalogued to the SIDB entry
corresponding to Kansas City (MKC).

The station identifier (MKC), data type (from the WMO header), version (from
WMO header), and date time (from the WMO header) shall be used to construct

the URI.

80.11 Flight advisories (SIGMETS WS). The WMSCR shall receive and store

SIGMETS that are received from the NSSFC in Kansas City and, for Alaska and
Hawaii, from the NWSTG. SIGMETS are identified by the WMO header followed by
the WSFO identifier of the applicable area (BOS, CHI, ANC, DFW, FAI, HNL, JNU,
MIA, SFO, and SLC). Following the WMO header of a SIGMET is the internal
header line which is in the format:

SSSx data_type date_time
product_text

The SIGMET internal header line begins with the WSFO identifier (SSS) in

concatenation with SIGMET designator (x), a letter A through N. This is

followed by the data type (WS or UWS) and date time. The following is an
example of a SIGMET:

WSUS1 KSLC 270830 {version}
SLCB WS 270830
product_text

The WSFO identifier, together with the SIGMENT designator (e.g., SLCB), data
type (from the internal header line), version (from the WMO header), and date
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time (from the internal header) shall be used to construct the URI.

80.12 Convective SIGMETS (WST). The WMSCR shall receive and store convective
SIGMETS that are received from the NSSFC in Kansas City and, for Alaska and
Hawaii, from the NWSTG. Convective SIGMETS are identified by the WMO header
followed by the WSFO identifier of the applicable area (BOS, CHI, ANC, DWF,
FAI, HNL, JNU, MIA, SFO, and SLC. Following the WMO header, convective
SIGMETs are assigned a geographical area (East, Central, or West). Following
the WMO header of a convective SIGMET is the internal header line which is in
the format:

SSSy data_type date_time {version}
product_text

The convective SIGMET internal header begins with the station identifier (MKC)
in concatenation with the area identifier (y) where (y = E, C, or W). This is
followed by the data type (WST) and the date time. Special WSTs may be
issued, however, they contain no unique identification in the WMO or internal
headers and are processed as any other incoming convective SIGMET. The
following is an example of a convective SIGMET:

WSUS40 271355 {version)}
MKCE WST 271355
CONVECTIVE SIGMET 25E

Convective SIGMETs shall be stored as a report using the station and
geographical area identifiers (e.g., MKCE), data type (from the internal
header), version (from the WMO header), and date time (from the internal
header) shall be used to construct the URI.

80.13 AIRMETS (WA). The WMSCR shall receive and store AIRMETs that are
received from the NSSFC in Kansas City and, for Alaska and Hawaii, from the
NWSTG. AIRMETs are identified by the WMO header followed by the WSFO
identifier of the applicable area (BOS, CHI, ANC, DFW, FAI, HNL, JNU, MIA,
SFO, and SLC). Following the WMO header of an AIRMET is the internal header
line which is in the format:

SSSz data_ type date_time
product_text

The AIRMET internal header begins with the WSFO identifier (SSS) in
concatenation with the AIRMET designator (z), a letter O through Z. This is
followed by the data type (WA or UWA), and the date time. The following is an
example of an AIRMET:

WAUS1 KBOS 111710 {version)}
BOSO WA 111710
product_text
AIRMETS shall be stored as a report using the WSFO and AIRMET designator

(e.g., BOSO), data type (WA or UWA from the internal header), version (from
the WMO header), and date time (from the internal header to construct the URI.

80.14 Radar reports (SD). The WMSCR shall receive and store radar weather
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reports. SD messages are received hourly from the NWSTG as collectives with a
WMO header. Each report begins with a station identifier and ends with a
report separator. WMSCR shall catalog SD reports to the SIDB entry associated
with the location identifier. SD reports will be formatted as follows:

58S {report_text)} report_separator

The station identifier, data type (from the WMO header), modifier (from the
WMO header), and date time (from the WMO header) shall be used to construct

the URI.

80.15 TIran i r . The WMSCR shall receive
and store TWEB and SYNS (Synopsis) reports. TWEBs and SYNSs are prepared at
the WSFOs and are forwarded to WMSCR over the NWSTG interface three times per
day as collectives. Within each product are multiple TWEBs and normally one
SYNS. A SYNS is associated with a reporting station (SSS). A TWEB is
identified by a route number (nnn). Reports are separated by a report
separator. The format of SYNS/TWEB reports are as follows:

SSS SYNS {version) date_time SYNS text report separator
nnn TWEB {version} date_time TWEB text report_separator

The SYNS reports shall be catalogued to the SIDB entry associated with the
station (SSS). The TWEBs reports shall be catalogued to an SIDB entry
associated with pseudo-stations consisting of the route number (nnn) (e.g.,
001, 002, etc.).

The station identification (SSS) or route number (nnn), data type (SYNS or
TWEB), date time (from the report), and version (from the report) shall be
used to construct the URI for each report.

80.16 WMO surface observations (SM. SI, SN). The WMSCR shall receive and

store WMO SYNOPTIC surface observations. These reports are received from the
NWSTG and shall be catalogued to SIDB entries corresponding to international
and domestic WMO observing sites. SM, SI, and SN reports conform to the WMO
SYNOPTIC observation format defined in WMO publication 306 (FM 11-V).
Following the WMO header, the SYNOPTIC surface reports have the format:

{AAXX} {date_time w)
IIIIT {report_text} report_separator

Each SYNOPTIC collective may have an internal header line containing the key
word "AAXX" followed by a date hour wind indicator field (ddhhw), composed of
the date (dd) and the hour of the day (hh); the wind indicator (w) can be
ignored. The AAXX field may be present without the date_hour w field, but the
reverse is not true.

Each report begins with a five-digit observing site identifier (IIIII) and
ends with a report separator. The station identifier, the data type (from the
WMO header), the date time (from the internal header, if present, otherwise
the WMO header), and modifier (from the WMO header) shall be used to construct
the URI for each report. In constructing the time field for the URI, the
minutes (mm) will be set to 00 if they do not already have that value.
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80.17 wy_o_mmuu_o_b.s_emm.p_ns_(_lmz’_and_ﬁﬁm The WMSCR shall receive

and store upper air reports which are received in WMO formatted collectives.
These reports are received from the NWSTG and shall catalogued to SIDB entries
corresponding to international and domestic WMO observing sites. TEMP and
PILOT reports conform to the WMO synoptic observation format defined in WMO
publication 306 (FM 32-V and FM 33-V ). Upper air reports are unique from
other weather collectives, in that, different data types may be contained
under a WMO header. Reports are separated by a report separator. Upper air
reports have the following format:

{IIIII} data_type ddhhw IIIII {report_text} report_separator

Following the WMO header, a report may begin with a five-digit station
identifier (IIIII - which can be ignored), or with the data type. Data types
for radiosonde data are TTAA, TTBB, TTCC, and TIDD. For upper air wind data,
the data types are PPAA, PPBB, PPCC,and PPDD. The date hour field (GGYYx) is
composed of the date (GG), the hour of the day (YY), and the wind indicator
(w), the latter can be ignored. If GG is greater than 50, 50 shall be
subtracted from the value to obtain the correct date. The time (YY) is in
whole hours GMT (e.g., 12, 13, 14, etc.) and minutes of "00" shall be appended
to obtain the time for the URI. The five-digit station identifier (IIIII)
follows.

The station identifier (from the report), data type (from the report), date
time (from the report), and modifier (from WMO header) shall be used to
construct the URI.

80.18 Qperational forecasts (FQ). The WMSCR shall receive and store

operational forecasts received from the NWSTG. These reports will be received
in collectives and shall be catalogued to SIDB entries corresponding to
domestic locations. FOs contain a variety of computer-calculated weather
parameters for each station site contained in the collective. The FOs are
received in two different data formats, FOUS12 and FOUS22. However, for
purposes of collective breakdown, the identification fields are identical and
are in the following format:

S§SS product_text report separator
The following are examples of FO collectives:

FOUS12 KWBC 181849 {version}
DCA E
16_lines_product_text report_separator

FOUS22 KWBC 181850 {version}
DCA 3_lines_product_text report_separator

Each report will begin with a three-character station identifier followed by
the product text and report separator.

The station identifier, data type (from the WMO header), version (from the
WMO header), and date time (from the WMO header) shall be used to construct
the URI. The data type is obtained from the first two and last two characters
of the first word of the WMO header. The FO examples shown above would have
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data types of FOl2 and FO022, respectively.

80.19 Public forecasts (FP). The WMSCR shall receive and store public area

forecasts. Public forecasts are issued by the WSFOs for‘specific geographical
areas associated with selected locations. They are rgce1ved from.the NWSTQ.
FPs shall be catalogued to an SIDB entry associated'wlth the‘sFat1og location
whose identification (less the leading K) appears in the origin field of the
WMO header, data type (from the WMO header), date time (from the WMO header)
shall be used to construct the URI. For example, the product FPUS21 KDEN
would be catalogued to the DEN station entry as a FP data type.
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APPENDIX IX

The WMSCR equipment shall meet the following MIL-STD-461 requirements of Parts
1 and 7 when tested to MIL-STD-462. Modifications to MIL-STD-461 are also
described below. An EMI test shall be conducted by the contractor.

90.1 1 n missi i n
See Figures 90-1,

90-2, 90-3, and 90-4 for modifications.

90.2 (¢SOl1. Conducted susceptibility, power leads. 30 Hz to 50 kHz. See
Figure 90-5 for modifications. The frequency range within 10% of the rated

power frequency shall be omitted.

90.3 €S02, Conducted susceptibility, power leads, 0.05 to 400 MHz. The limit

is 1 V rms over the frequency range.

90.4 ibili i . The modified wave
shape and limit are shown in Figure 90-6. Either the series or the shunt
method may be used. Pulses may be manually actuated at any rate for a total

of 20 pulses minimum.
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Figure 90-4. Limit for CE03 Broadband Emisssions
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90.5 REQ2. Radiated emissions. electric field. 14 kHz to 10 GHz narrowband

and broadband.- See Figures 90-7 and 90-8 for medifications. The upper limit
) of the narrowbvand test (Figure 90-7) is 1 GHz ii no clock pulse rate exceeds

200 mpps. Any equipment with clock pulse rates exceeding 200 mpps shall be

tested to 10 GHz.
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:t
° 1 1 1 1 i 1
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Figure 90-7. Limit for REO2 Narrowband Emissions

90.6 RSO3, Radiated susceptibility, electric field.- Over the range of 14 kHz
to 18 GHzs, the electric field shall not exceed 1 V/m.

20.7 Powerline EMI reduction requirements.- EMI powerline filters shall be
used whenever necessary to eliminate powerline-conducted emissions, in
accordance with MIL-STD-461, Part 1, 4.3.1, and conducted susceptiblity. All
interconnections between the WMSCR and external systems shall be shielded in
accordance with Section 6 of FAA-STD-020. Emphasis shall be placed on
equipment interconnection des1gn and layout to reduce undesirable equipment
interactions. Equipment that is susceptible to or is a source or radiated EMI
shall comply with the requirements above.

90.8 FCC rggis:ra:ign.- The WMSCR shall provide the capability of interfacing

with common carrier facilities. WMSCR system and CIs 1nterfac1ng directly
with these facilities shall be FCC registered. FCC equipment registration
shall be in accordance with 3.3.1.1 of FAA-G-2100.
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APPENDIX X

100. NWID SPECIFICATION SUMMARY

The following list summarizes the attributes of the NWSTG WMSCR interface
device (NWID).

PHYSICAL LEVEL:
Interface: Synchronous RS-232-C/V.35 (X.21 bis) will operate full

duplex, continuous carrier, NWID supplies DTR and RIS, Modem
or DSU must supply DCD and CTS.

Transmission:
Rate: Up to 64K, internally or externally clocked.
Number of
Trunks: Four
LINK LEVEL:
Framing: HDLC (as specified in X.25)

Addressing: DTE or DCE (selectable per trunk)
Procedure: LAPB
Parameters: K-1 to 7
) N1-2104 (263 Octets)
N2-10
TI-1 to 127 Sec.
Sequence Numbering: Modulo 8
PACKET LEVEL:

Services: PVC

Sequence Numbering: Modulo 8
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Logical Channels: 127 per trunk

Routing: Fixed routing (see configuration)

Translation
Features: Call packets:

Prefix deletion
called address translation
calling address removal

Accept packets: '
address removal

Clear packets:
address removal
clearing cause shifting

Packet size: up to 256 bytes
Fast select: passed through transparently
GENERAL:

Cabinet Dimensions: For standard 19" racks
NETWORK CONTROL CENTER:

Attributes: Configuration/monitoring from NCC File
transfer protocol for sending files
between NCC and NWID (Runtime programs,
I/0 LOGS, etc.)

CONFIGURATION: The NWID will be connected to the NWSTG x.25 HOST, and also
connected to 2 remote WMSCR X.25 Nodes.

INBOUND DATA: Inbound data travels from the NWSTG X.25 HOST to the NWID on
LCN 1. A copy of this data packet is then sent on LCN 1 on
the two remote WMSCR Nodes. Acknowledgment is subject to
timeout period, to account for the possibility of dropped
data packets due to link level problems.

OUTBOUND DATA: Outbound data travels from WMSCR Nodes on LCN 2 on the X.25
lines. The numbering of the LCN on the line to the NWSTG
X.25 HOST is fixed by hardware configuration on the NWID.
The NWSTG X.25 line is connected to Port 1 on the NWID,
while the two WMSCR Nodes are connected to Port 2 and 3.
Outbound data from the WMSCR Node connected to Port 2 on the
NWID, travels on LCN 2 on NWSTG Line; data from the other
WMSCR Node connected to Port 3 travels on LCN 3.

A-68









	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60
	61
	62
	63
	64
	65
	66
	67
	68
	69
	70
	71
	72
	73
	74
	75
	76
	77
	78
	79
	80
	81
	82
	83
	84
	85
	86
	87
	88
	89
	90
	91
	92
	93
	94
	95
	96
	97
	98
	99
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140
	141
	142
	143
	144
	145
	146
	147
	148
	149
	150
	151
	152
	153
	154
	155
	156
	157
	158
	159
	160
	161
	162
	163
	164
	165
	166
	167
	168
	169
	170
	171
	172
	173
	174
	175
	176
	177
	178
	179
	180
	181
	182
	183
	184
	185
	186
	187
	188
	189
	190
	191
	192
	193
	194
	195
	196
	197
	198
	199
	200
	201
	202
	203
	204
	205
	206
	207
	208
	209
	210
	211
	212
	213
	214
	215
	216
	217
	218
	219
	220
	221
	222
	223
	224
	225
	226
	227
	228
	229
	230
	231
	232
	233
	234
	235
	236
	237
	238

